Who said what ... and how?: on the influence of pronunciation on social categorization by Rakić, Tamara
 
 
 
 
 
 
 
 
 
Dissertation 
 
Tamara Rakić 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
Who Said What… and How? 
 
 On the Influence of Pronunciation on Social 
Categorization 
 
 
 
 
Dissertation 
 
zur Erlangung des akademischen Grades 
 
 
doctor philosophiae (Dr. phil.) 
 
 
 
 
 
 
 
 
vorgelegt dem Rat der Fakultät für Sozial- und Verhaltenswissenschaften 
 
der Friedrich-Schiller-Universität Jena 
 
von Dipl. -Psych. Tamara Rakić  
 
geboren am 05.06.1980 in Split, Kroatien 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Gutachter 
 
1. Prof. Dr. Melanie C. Steffens, Friedrich-Schiller-Universität Jena 
 
2. Prof. Dr. Amélie Mummendey,  Friedrich-Schiller-Universität Jena 
 
    ________________________________ 
 
Tag des Kolloquiums: 18.02.2009 
 
 
III 
 
Acknowledgments 
First of all I would like to thank my supervisors Melanie Steffens and Amélie 
Mummendey for believing in my idea and for giving me the possibility to do so many different 
and challenging experiments. Also, I would like to express my gratitude to the Deutsche 
Forschungsgemeinschaft for their financial support, and offering me possibility for visiting and 
presenting at diverse congresses and workshops. 
Very special thanks goes to my Master Thesis supervisor and dear friend Anne Maass, 
for passing on to me such enthusiasm for research and always being so inspiring, encouraging 
and knowing always to say the right thing. Grazie mille! 
Furthermore I would like to thank my colleagues at the International Graduate College 
for sharing this study/work experience with me for the past three years. Specially I would like to 
thank: Daniel for listening and helping me with many German corrections, Christopher not only 
for his statistical advices but what is more for his friendship; Beatrice for her kindness and 
understanding, Friederike for sharing the passion for languages and films without forgetting the 
last-minute help, encouragement and opportunities to always learn something new also about 
myself, Janine first for being a great research student and later dear colleague. Danke! 
My dear friends from Jena: Katharina for her friendship and patience, Gerhard for his 
good mood and helping me when needed, Anne for supporting me in moments of need, Irena for 
her help and understanding, Most of all thank you for so many nice moments passed together. 
Vielen Vielen Dank! 
In Italy I left some of the most important people in my life: Loris for being there, even if 
sometimes in rush, but caring and sustaining me throughout the last ten years like a older 
brother; Elena, for her very precious friendship and for making me part of her family; Marco for 
being my very dear friend and for always being able to count on him no matter what especially in 
these last three years. Grazie, vi voglio tanto bene! 
Many thanks go to my friends in far Split: Mare for always giving me that feeling as if I 
never left, Jelena for many challenging discussions and fun moments; Ante for ordering a signed 
copy of my thesis before I even started writing it, but moreover for his friendship in all these 
years. Hvala! 
I’m very grateful to two most important people in my life: my Mom and brother Toni for 
encouraging me throughout these years, for hearing me out, for being there for me even if I’m 
always so far from home. Volim vas puno! 
Grazie! Hvala! Thank you! Danke! 
 
IV 
 
Table of Contents 
List of Tables ............................................................................................................................... VII 
List of Figures .............................................................................................................................VIII 
1 Introduction ............................................................................................................................. 1 
1.1 Language and ethnicity .................................................................................................... 2 
1.2 Social perception and categorization................................................................................ 5 
1.3 Outline of the Dissertation ............................................................................................... 7 
2 Influence of Accents and Gender on Job Interview Outcome ................................................ 9 
2.1 Potential influence factors in a job interview ................................................................... 9 
2.1.1 Perceived attractiveness ............................................................................................ 9 
2.1.2 Language and person perception ............................................................................ 10 
2.2 Research questions ......................................................................................................... 11 
2.3 Method ........................................................................................................................... 12 
2.4 Overall analyses ............................................................................................................. 15 
2.5 Research question 1: Foreign Accent vs. Dialect Accent & Gender ............................. 16 
2.5.2 Results ..................................................................................................................... 16 
2.5.3 Discussion ............................................................................................................... 17 
2.6 Research question 2: German dialect accents ................................................................ 20 
2.6.2 Results ..................................................................................................................... 20 
2.6.3 Discussion ............................................................................................................... 21 
2.7 General Discussion ......................................................................................................... 22 
2.8 Conclusions .................................................................................................................... 24 
3 Influence of Accents on Social Categorization ..................................................................... 26 
3.1 Cross categorization and audiovisual person perception ............................................... 26 
3.2 Who said what paradigm ................................................................................................ 28 
3.3 Overview of present studies ........................................................................................... 30 
3.3.1 Materials selection .................................................................................................. 31 
3.4 Experiment 1 .................................................................................................................. 32 
3.4.1 Method .................................................................................................................... 33 
3.4.2 Results & Discussion .............................................................................................. 35 
3.5 Experiment 2 .................................................................................................................. 37 
3.5.1 Method .................................................................................................................... 38 
V 
 
3.5.2 Results & Discussion .............................................................................................. 39 
3.6 Experiment 3 .................................................................................................................. 41 
3.6.1 Multinomial model.................................................................................................. 42 
3.6.2 Method .................................................................................................................... 44 
3.6.3 Results & Discussion .............................................................................................. 46 
3.7 Experiment 4 .................................................................................................................. 48 
3.7.1 Method .................................................................................................................... 50 
3.7.2 Results & Discussion .............................................................................................. 51 
3.8 Experiment 5 .................................................................................................................. 54 
3.8.1 Multinomial model.................................................................................................. 54 
3.8.2 Method .................................................................................................................... 56 
3.8.3 Results & Discussion .............................................................................................. 57 
3.9 General Discussion ......................................................................................................... 62 
3.10 Conclusions ................................................................................................................ 65 
4 The Influence of Presentation Modality on Cross Categorization Based on Gender and 
Ethnicity ........................................................................................................................................ 66 
4.1 Gender in studies on cross categorization ...................................................................... 67 
4.2 Experiment 1a ................................................................................................................ 71 
4.2.1 Method .................................................................................................................... 71 
4.2.2 Results & Discussion .............................................................................................. 73 
4.3 Experiment 1b ................................................................................................................ 79 
4.3.1 Method .................................................................................................................... 79 
4.3.2 Results & Discussion .............................................................................................. 81 
4.4 Experiment 1c ................................................................................................................ 82 
4.4.1 Method .................................................................................................................... 83 
4.4.2 Results & Discussion .............................................................................................. 84 
4.5 Direct comparison all three conditions........................................................................... 86 
4.6 General Discussion ......................................................................................................... 87 
5 General Discussion ............................................................................................................... 89 
5.1 Summary of findings ...................................................................................................... 89 
5.2 Methodological issues .................................................................................................... 94 
5.3 Practical implications and future directions ................................................................... 96 
VI 
 
6 Conclusions ........................................................................................................................... 98 
7 References ............................................................................................................................. 99 
Appendix ..................................................................................................................................... 108 
Appendix 1: Stimulus material used in a job interview: 3 questions and answers as heard by 
participants .............................................................................................................................. 108 
Appendix 2: SDAS original and translated 12 item bipolar scale. ......................................... 110 
Appendix 3a: Pre-Test of Faces for Experiments 1-5 Chapter 3; Means (Standard Deviations) 
and t-Test for Respective Tested Characteristic ..................................................................... 111 
Appendix 3b: Pre-Test of Voices for Experiments 1-5 Chapter 3; Means (Standard Deviations) 
and t-Test for Respective Tested Characteristic ..................................................................... 112 
Appendix 4a: Source/Assignment frequencies for Face Condition in Experiment 3 Chapter 3
................................................................................................................................................. 113 
Appendix 4b: Source/Assignment frequencies for Voice Condition in Experiment 3 Chapter 3
................................................................................................................................................. 113 
Appendix 5: Source/Assignment frequencies for Experiment 5 Chapter 3 ............................ 114 
Appendix 6a: Pre-Test of Faces for Experiments 1a-1c Chapter 4; Means (Standard 
Deviations) and t-Test for Respective Tested Characteristic .................................................. 115 
Appendix 6b: Pre-Test of Voices for Experiments 1a-1c Chapter 4; Means (Standard 
Deviations) and t-Test for Respective Tested Characteristic .................................................. 116 
Appendix 7a: Source/Assignment frequencies for Experiment 1a Chapter 4 ........................ 117 
Appendix 7b: Source/Assignment frequencies for Experiment 1b Chapter 4 ........................ 117 
Appendix 7c: Source/Assignment frequencies for Experiment 1c Chapter 4 ........................ 118 
Summary ..................................................................................................................................... 119 
Zusammenfassung....................................................................................................................... 121 
Ehrenwörtliche Erklärung ........................................................................................................... 125 
 
VII 
 
List of Tables 
 
Table 1 Means (standard deviations) for Ratings of Competence, Hirability and Socio-
Intellectual Status Given Different Accents .................................................................................. 19 
Table 2 Parameter Estimation and 90% Confidence Intervals (CIs) for Base Model Including 
Both Conditions (Only Face and Only Voice) in Experiment 3. ................................................... 47 
Table 3: Parameter Estimates (PE) and 90% Confidence Intervals (CIs) for Experiment 5 ....... 58 
Table 4 Parameter Estimates (PE) and 90% Confidence Intervals (CIs) for Experiments 1a, 1b 
and 1c ............................................................................................................................................ 76 
 
VIII 
 
List of Figures 
 
Figure 1. Intra vs. Inter Category Confusions for Two Experimental Conditions (Neutral Accents 
vs. Transcription) in Experiment 1 ............................................................................................... 36 
Figure 2. Intra vs. Inter Category Confusions for Two Experimental Conditions (Neutral Faces 
vs. Outlines) in Experiment 2 ....................................................................................................... 40 
Figure 3. The multinomial model of social categorization in the modified ‘‘who said what?’’ 
paradigm; the partial tree for statements made by a member from the subcategory of Italian 
looking man. ................................................................................................................................. 43 
Figure 4. Amount of the four error types in Experiment 4. Indicating predominance for 
subtyping (Intra Face Intra Voice category errors) and for categorization based on the voice of 
targets (Inter Face Intra Voice category errors) ............................................................................ 53 
Figure 5. The multinomial model of crossed social categorization in the modified ‘‘Who said 
what?’’ paradigm; the partial tree applies for statements made by a member of the subcategory of 
Italian looking Italian speaking. .................................................................................................... 56 
Figure 6.Experiment 5: Person Memory for targets speaking accent free German and German 
with Italian accent independently of their looks. .......................................................................... 61 
Figure 7. Direct comparison of Exclusive Face and Exclusive Voice memory in Experiment 5 62 
Figure 8. Direct comparison of the different presentation modalities on outcome of 
categorization indicated by 4 error types. ..................................................................................... 87 
 
 
1 
 
1 Introduction 
At the moment of birth, human babies are virtually blind, though their hearing is very 
well developed; in fact, hearing is the first fully developed organ already by 4 months fetus. 
Moreover, newborns are able to distinguish their mother’s voice from other familiar speakers as 
well as from unknown speakers (Crystal, 2005; Field, Cohen, Garcia, & Greenberg, 1984). By 10 
months, babies are already capable of distinguishing whether someone is speaking with or 
without an accent in their native language, and they can even differentiate between various 
accents (Chung, 2004; Pascalis, de Haan, & Nelson, 2002).  
With time, sight develops and then becomes the “primary” connection to the outside 
word. People rely very much on what they see, so it is not surprising that in many languages and 
cultures there is the proverb, “A picture says more than 1000 words”. Small children of three 
months of age are very good at differentiating faces of different races, though at nine months of 
age they loose this capability, but are even better with differentiating between faces of their own 
race(Sangrigoli & de Schonen, 2004). This could be also interpreted in line with economizing 
one’s cognitive abilities by developing certain abilities over the other, and by retaining some 
things while forgetting others. What the new born baby will learn and what they will forget 
depends also on the cultural context in that he/she is growing up. For example, Ishii and 
colleagues (2003) demonstrated that American students showed a greater difficulty in ignoring 
verbal content than the vocal tone indicating emotions, whereas the opposite was true for the 
Japanese students. This clear example shows that even though emotions exist both in Western 
and in Eastern cultures, and are equally well recognized (both in verbal and non verbal ways), in 
some cultures people pay much more attention on how something was said (i.e., tone of the 
voice) than in other cultures. This gets us to language, the primary but not only tool in 
interpersonal communication..Some philosophers (Sapir, 1956; Sapir & Mandelbaum, 1949; 
Whorf, 1956) argued that human’s way of perceiving the world around them is very much linked 
and influenced by the language one possesses. So even though with time our sight (visual 
abilities) significantly improves, it is important to note that the importance of hearing is very 
closely linked with language. However, it seems that language in the sense of speech has not 
received much attention from social psychologists. Nevertheless, speech is not simply carrying 
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content, but at the same time it is content itself. It carries so much information by itself besides 
the mere content (Giles & Powesland, 1975). This was the principle idea for this paper: to 
investigate the influence of spoken language, specifically the accents that people inflect while 
speaking a given language on social categorization. Ko et al. (2006) recognized this factor and 
posed the question about the role that auditory cues play in gender stereotyping. Also they noted 
that it is quite surprising that so little research has been done on social psychology using auditory 
cues, when they are an almost inevitably part of human interaction and communication. 
Language can in many ways influence our perception and impression formation. Starting 
from what one has said, to how it was said. When thinking about population of the European 
Union, one grasps quickly that the visual differences are not very big in contrast to the many 
languages that are spoken in its constituent countries. Try to imagine an Italian and a German 
man interacting. Probably based only on their looks one would not be able to tell who is who. 
Now, imagine these two men speaking German, then you should be able to “see” the difference 
between them (assuming that the Italian male is not a German bilingual). Moreover, there are 
differences not only between countries (like in the given example), there are also many within 
country differences (i.e., different dialect accents).  
1.1 Language and ethnicity 
As language in the sense of speech is content itself and not just a simple carrier of content 
(Giles & Powesland, 1975). It is not surprising then that the word “personality” comes from 
Latin per – through and sonare – to sound, hence the exact meaning would be “to sound 
through”, indicating that already in ancient history, language was seen as important part of every 
single person. That is why such an under-representation of language in social psychological 
studies is even more surprising. There is still much research needed to test the influence of 
language in person perception. 
Primarily it is established that language (i.e., speech) can trigger an evaluative reaction. In 
a study of Zuckerman and Driver (1989) participants spontaneously inferred personality traits 
from the voice of a given person, and not only this, but they perceived that the attractiveness of 
the voice influenced also the attractiveness of the targets face. Additionally, it has been shown 
that the face and voice have an additive influence on the impression formation of a given target 
(Zuckerman, Miyake, & Hodgins, 1991). Similar findings were observed also by Yzerbyt et al. 
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(2005). In their study they found that French speakers from Belgium were perceived to be less 
competent than French speakers from France both by Belgians and French participants. This 
difference was due only to the possession of a different accent1 while speaking the same 
language, but was reflected in a stereotype related to worse language proficiency etc. The same 
language based stereotype was found also with Swiss people speaking French, indicating that 
these stereotypes are quite stable within language communities. These differences in speech were 
also studied by Giles and colleagues (1973). They developed the Speech Accommodation Model. 
This model attempts to explain the process that may take place while communicating with 
others. The basic principle is one already noted by Allport (1954), which is that people react to 
the unknown and prefer things and people that are more similar to them. The same is true with 
speech - the more similar my interlocutor is to me, the more I will like him/her. One also may 
tend (or not) to adjust one’s way of speaking based on his/her interlocutor. This adjustment could 
be perceived in different manner. For example if someone has a foreign accent while speaking 
German it is possibly because their abilities to do better are poor, or because it is seen as lacking 
an effort to speak accent free. On the other hand, one may avoid accommodating the way of 
speaking and use it as a tool to distinguish him/her from others. This is very often the case with 
different ethnic minorities in a host country but in other contexts as well (cf. Bourhis, Giles, & 
Tajfel, 1973). Giles & Coupland (1991) also proposed Ethno Linguistic Identity Theory (ELIT) 
indicating the importance of language in self-identification. Taylor and colleagues (1973) also 
indicated that language is one of the most essential parts of ethnic identity. This knowledge gives 
another insight in studies using other features for indicating ethnic background (e.g., faces, 
names, etc.) with faces being often used for this purpose (cf. Rice & Mullen, 2003). Allport 
(1954) also reported studies in which participants were asked to discriminate faces of Jews; the 
results showed that people were not very good at this task, and that the only significant predictor 
for better identification was a higher prejudice against Jews. However, at the same time they had 
also a much higher rate of false alarms, indicating that for highly prejudiced people it was highly 
important not to include potential out group members. Similar results were found also by 
                                                 
1 It is important to note is that the study was done using only preexisting stereotypes related to French proficiency in 
Belgium compared to France and no real people were heard and judged afterwards. Though, the authors were careful 
always to use experimenters from the same country as participants to avoid to confound with other accents. 
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Castano et al.(2002), while using self identification (high vs. low) as a predictor instead of the 
level of prejudice. 
Meta analyses by Rice & Mullen (2003) showed that people are generally not particularly 
good at identifying one ethnical background when relying on the targets’ face features. However, 
people are still convinced that they can tell where someone is from using the face as a cue; even 
though they often rely on pre-existing prototypes they have in mind that are not always 
applicable. 
These findings support the importance of language in processes such as person perception 
or categorization. The fact that people are not very good in discriminating or recognizing (i.e., 
individuating) voices (Kerstholt, J. M. Jansen, van Amelsvoort, & Broeders, 2006; Thompson, 
1987) does not imply that people are not able to use the voice to categorize other people. As 
stated earlier, identification and categorization are two independent processes (Cloutier & 
Macrae, 2007). In other words, even if people are unable to identify correctly the ethnic 
background of a target based on their facial features, they are very sensitive to existing 
differences. Moreover, the voice could very well also influence target categorization even if not 
giving basis for good identification. 
Language, in the sense of speech (i.e., spoken language) carries so much information 
such as social status (c.f., Giles & Powesland, 1975). There is almost an infinite number of ways 
to express any given thought (besides using different words and grammar), using different tones, 
pitches of voice, posing the accent on different points of the sentence etc. During language 
development through history, many languages undergo a series of changes in a process called 
“standardization” in order to reach the standard language. This set of formal norms and roles 
defines the correct usage of a given language. There is also some empirical evidence that 
countries that underwent a standardization of language have much faster economic development 
(Jones, 1973). This standardization can be within different dialects of the same language (e.g., 
United Kingdom) or between the different languages and dialects of different speaking 
communities of one country (e.g., Canada).  
Following the social pressure to use standard language, it acquires superiority on various 
dimensions (e.g., social status, aesthetic qualities) that seem to be generally accepted and used by 
everyone speaking that language (or any of its varieties). Yet these differences (i.e., aesthetic 
qualities, social status etc.) remain nonexistent to the people not familiar with that language. This 
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attribution can be the result of more regular grammar of a given dialect (e.g., Parisian French), or 
simply the association with the cultural and political centers of a given state, such as with the 
example of the unofficial standard British accent (Giles & Powesland, 1975). The aesthetic 
qualities of the voice depend both on the anatomical and physiological properties of the voice 
itself and to the same degree also on the way the voice is used during the pronunciation of 
language. So for example it might seem that Americans have deeper voices compared to British 
speakers, though that difference is due to the fact that Americans learn more to use the lower part 
of their pitch range (Giles & Powesland, 1975). On the other hand, British speakers are perceived 
as being more intelligent and of higher social status (Stewart, Ryan, & Giles, 1985). 
Such variations do not only exist between different dialects within one language, but in 
many countries there are also minority languages that coexist within one standard language 
community. That is the reason why minority members who switch to the standard language (i.e., 
their second language) are often perceived as “foreign”, and being less prestigious than other 
dialects of standard language from native users. However, different dialects and languages 
persist because they are an essential part of ethnic identity (Taylor et al., 1973). Also Giles and 
Coupland (1991) talk about Ethnolinguistic Identity Theory (ELIT), where language is used to 
define one’s identity, and at the same time separate a group from other groups. These facts could 
be the reason why non standard languages persist even though its speakers are often 
discriminated against on several dimensions. 
1.2 Social perception and categorization 
Categorization is natural and an inevitable tendency of the human mind as was stated 
already by Allport back in 1954. Since then there has been a wide range of research on 
categorical thinking (Brewer, 1988; Fiske & Neuberg, 1990; Macrae & Bodenhausen, 2000; 
Sherman, Castelli, & Hamilton, 2002). It seems that a need for better understanding as well as a 
need to simplify the complexity of the world around us leads us to use categories. The same rules 
are applied both for physical objects as for people. Sherman and colleagues (2002) showed that 
people not only spontaneously use groups, but also divide between different typologies of groups 
(e.g., intimacy, task oriented, social categories etc.). 
The majority of studies on social categorization have been done using labels representing 
different social categories. This is also one of the major problems in the interpretation of results 
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obtained in such studies. The biggest problem is that by offering labels, the whole complexities 
of the processes that take place when encountering the real person are gone (Macrae & 
Bodenhausen, 2000). Also Gilbert & Hixon (1991) presented empirical evidence that people 
require different information processing solutions when confronted with labels and people. Yet, 
when we try to think about people we meet in our daily life, we often recall what they said in a 
given situation, that is we hear others as well. The fundamental characteristic of person 
perception and categorization is that people react to the first available and meaningful 
information to categorize others (Fiske & Neuberg, 1990). Indeed, it is extremely interesting to 
see how people process these multiple features when trying to make sense of others. Features 
that are perceived as less informative are also less likely to be used in impression formation, or 
categorization. Hence, the number of all possible categories that could potentially be applied is 
limited by those that are highly informative, whereas at the same time those less informative 
categories are being inhibited (cf. Stangor, Lynch, Duan, & Glas, 1992). Theoretically the 
category salience is a function of accessibility and fit. In other words, categories become salient 
when they fit the data and at the same time are accessible (Bruner, 1957; Oakes, 1987). 
Accessibility refers to the simplicity with which a category comes to mind or, more specifically 
it refers to the probability that a category will be used given appropriate external stimuli (e.g., 
Bruner, 1957). These chronic accessibilities that some categories have, have been proposed to 
explain the prominence of gender, age and race (ethnicity) categorizations observed in several 
studies (e.g., Stangor et al., 1992). 
Hereto, the way we will perceive or categorize a person depends on the selection of 
information that is available and its salience (i.e., importance). When confronted with two 
different but equally strong pieces of information about two categories, people will tend to 
subtype the given target, because this is the most informative strategy (Brewer, Dull, & Lui, 
1981). Using multiple social categories was also proven to be important in decreasing the 
intergroup bias (Mullen, Migdal, & Hewstone, 2001). Thus it is important to account for 
complexity when trying to understand how person perception, categorization or stereotyping is 
functioning. Besides, people in everyday life tend to find the perfect fit between 
individualization and categorization that best fits the person or object that they are confronted 
with (Brewer, 1988; Fiske & Neuberg, 1990). At the same time, a certain flexibility of possessed 
knowledge and schemas is required to make sense of new and unexpected information that could 
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be encountered (Macrae, Bodenhausen, Schloerscheidt, & Milne, 1999). To be able to 
categorize, people have to be sensitive to the typicality of group members if they are to 
categorize them correctly (e.g., Locke, Macrae, & Eaton, 2005). Recently Cloutier & Macrae 
(2007) found that participants were quicker at extracting the category than the identity of target 
from a face represented in a photograph (with different degrees of facial rotation). These findings 
support also the predisposition of people to view others in terms of social categories (Cloutier et 
al., 2005) as well as the fact that the individualization of faces is a much more demanding 
cognitive process than categorization (Brewer, 1988; Fiske & Neuberg, 1990).  
That is why investigating the how, why and when of categorization occurrence is important 
with the aim of better understanding stereotyping, because categorizations are considered pre-
requirements to possible stereotypical behaviour (Fiske & Taylor, 2007). Different 
methodologies have been used until now for investigating social categorization. A very good 
method is the “Who Said What” paradigm (Taylor, Fiske, Etcoff, & Ruderman, 1978), which we 
decided to use it in the experiments presented in Chapters 3 and 4.  
1.3 Outline of the Dissertation 
The aim of this dissertation is to offer an insight on the influence of language in the sense 
of speech on person perception and evaluation as well as social categorization. Language is an 
important part of human identity and our primary tool in interpersonal communication. However, 
it seems that language in the sense of speech did not receive much interest in studies on person 
perception or social categorization. In order to account for this lack we designed tree projects in 
order to provide empirical data to support the theories presented earlier. 
First of all (in Chapter 2), we wanted to test the influence of language on person 
perception and evaluation in a more applied setting. To do that we used the situation of a job 
interview and tested the influence of different accents on job interview outcome. We used this 
applied situation to separately test for the influence of the candidates’ accent (foreign vs. local 
dialect accent) as well as the candidates’ gender (male vs. female). Additionally we also 
contrasted different German dialect accents. 
In Chapter 3 we provided a set of 5 experiments to show and test the influence of 
auditory cues (i.e., accents) on social categorization. Also some methodological issues will be 
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covered as well as a comparison to the more traditional lines of research using only visual 
stimuli. 
Chapter 4 aims at providing insight into the processes occurring during the cross 
categorization in relation to different presentation modalities. Furthermore, we will discuss the 
generalization of findings obtained with a single presentation modality (i.e., traditionally usually 
visual cues). 
Finally in Chapter 5 we will collate all three projects and their relative findings. 
Additionally, methodological issues will be discussed and some new proposals for future 
directions will be made. 
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2 Influence of Accents and Gender on Job Interview Outcome 
Today, finding a job is increasingly more difficult; always new knowledge is required 
and often the choice between highly qualified candidates is not at all easy. But how objective are 
those who choose future employees, and is it really that easy just to look at the pertinent qualities 
of a candidate? Some studies have already shown that many different (not relevant) factors 
influence the candidate selection (Bellows & Estop, 1954), and because speech is very salient 
during the job interview, it’s reasonable to predict that it could influence the outcome of the 
interview. 
Gordon Allport (1954) already noted that people have a tendency to make sense of the 
world around them by simplifying, and when they encounter a new person they spontaneously 
search for meaningful information to categorize them. To do so, people attend to both visual cues 
(e.g., facial expression, skin colour) as well as auditory cues (e.g., speech or accent). Familiarity 
plays an important role too; familiar faces or voices are often perceived as more positive or more 
trust worthy. Additionally, people believe that they are able to “read” the character from the face 
of others (Liggett, 1974). These common beliefs also lead to so called illusionary correlations 
(Hamilton & Sherman, 1989; Sanbonmatsu, Sherman, & Hamilton, 1987). For example, 
overestimating the correlation between one ethnic group and certain negative behaviours can 
lead then to reinforcing the specific content of the stereotype related to that ethnic group. So as 
soon as a cue for a certain category membership is discovered, the related stereotype is 
automatically activated. These findings consequently show that physical appearance influences 
the activation of stereotypes about others. One influential characteristic of physical appearance 
certainly is perceived attractiveness, which has been proven to lead to stereotyping (see 
Zebrowitz, 1996 for overview). 
2.1 Potential influence factors in a job interview  
2.1.1 Perceived attractiveness 
The “What is Beautiful is Good” phenomenon (Dion, Berscheid, & Walster, 1972) points 
out that physical attractiveness leads to a more favorable judgments of personality traits of a 
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given target. Zuckerman and Driver (1989) investigated this phenomenon using both face and 
voice attractiveness to test their separate and common influences on perceived personality traits. 
In their study participants showed difficulty in neglecting one channel of information (e.g., the 
face while evaluating the voice), and both channels influenced the impression of the personality 
of a given target. These findings were reconfirmed in another study in which the authors stressed 
the importance of paying attention to both visual and auditory clues to understand how people 
evaluate others (Zuckerman et al., 1991). 
2.1.2 Language and person perception 
In the introduction we touched upon the subject of language standardization and the 
consequences of non standard language usage. The empirical evidence available so far shows 
clearly that people are disadvantaged when speaking non standard language (Giles & Powesland, 
1975; Mulac & Rudd, 1977); stereotypes linked with non standard language usage are quite 
stable within a given language community (e.g., Yzerbyt et al., 2005). Nevertheless, people 
continue using their dialect or accent because it is an important part of their identity (Giles & 
Coupland, 1991; Taylor et al., 1973). 
Some examples of different speaker perception, due to speaking with dialect or accent, 
were also described by Mulac and Rudd (1977). Additionally, some studies have shown that 
even though speaking in a non standard dialect accounts for the downgrading of competence or 
social status, it also gives targets higher loyalty on personality ratings connected to social 
attractiveness and integrity (Giles, 1971). Different studies revealed that even though standard 
speakers were rated having higher quality argument than the nonstandard speakers, the latter 
were seen as more persuasive, and have caused greater changes in views (Giles, 1973). Similar 
results were found using Speech Dialect Attitudinal Scale (Mulac, 1975, 1976), indicating that 
the targets speaking with a dialect are perceived as having a lower socio-intellectual status as 
well as minor aesthetic and dynamism qualities compared to standard language speakers.  
Though the process of standardization is quite interesting, (i.e., how some dialects 
become standard usage while others don’t like for example Parisian French) we are more 
interested in the consequences of standard vs. non standard language usage in job interview 
setting. Some early studies (e.g., Hopper & Williams, 1973) tested different predictors for 
employability. Their findings suggest that perceived intelligence and competence are two prime 
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factors, whereas the manner of speaking seemed to be irrelevant in their case. Important to note 
is that at the time of that study mainly manual qualities were searched for the job position, and 
this might explain the reason why one’s speaking manner (i.e., accent) does not play an 
important role. Though today there is increasing number of management positions, which 
suggests that the speaking manner should played a more important role for those positions. Giles 
(1971) shows empirical evidence that non standard speakers are perceived as having lower 
competence than standard speakers, which goes in favor of our hypothesis that speakers with 
accent would be discriminated against. Similar findings were found by Yzerbyt, Provost, & 
Corneille (2005), indicating that standard French speakers were perceived as more competent 
than Belgian (i.e., non standard) speakers. All these findings are in line with voice stereotyping 
and association of lower socio-economical status with non standard language speaking (c.f., 
Mulac & Rudd, 1977). 
Previous research from our lab (Steffens & Schult, 2008) showed that speakers’ gender 
had no influence on competence judgments, but their manner of speaking did. Similar findings of 
no gender discrimination, given equal qualifications, were shown by Olian, Schwab, and 
Haberfeld (1988).Here we wanted to test whether competence and hirability judgments of 
candidates depend on their gender and/or accents, given only auditory information can be 
considered, controlling for names and responses of the candidates.  
Because previous studies investigated either different dialect accents within one language 
(e.g., Mulac & Rudd, 1977), or the influence of foreign accent compared to standard language in 
job interviews (e.g., Cargile, 2000), we decided to look for both phenomena at the same time in 
the present study. 
2.2 Research questions 
The aim of the present study was to investigate the influence of different accents (both 
foreign and dialectal) together with a target’s gender on a job interview outcome. So we came to 
our two research questions: 1)Will a candidate in a job interview be judged differently only 
because he or she speaks standard German with the accent of a German dialect, with a foreign 
accent or without any accent, and do theses judgments differ for female and male candidates? 2) 
Do the accents of different German dialects differ in how they influence the judgment of a 
candidate in a job interview? 
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To assess judgments which are relevant dimensions for a job interview outcome we 
decided to measure perceived competence, hirability, socio-intellectual status, and aesthetic 
qualities. For the first research question we chose Saxonian as a German dialect and French as a 
foreign accent to compare both with accent free German. The French accent was chosen as it 
clearly marks a salient outgroup that has neutral connotations (unlike for example the Turkish 
community that has rather negative connotations amongst some Germans). In this way we could 
exclude any possible motivational or even emotional influence on our findings (e.g., Crisp & 
Hewstone, 2007; Hugenberg, Miller, & Claypool, 2007; Tajfel, Hogg, & Abrams, 2001). For the 
second research question we chose to compare a accent-free German with the accents of three 
different German dialects: Saxonian, Bavarian, and the dialect of Berlin. These three dialect 
accents are prominent and well known in Germany. 
The address both research questions we chose a between-participants design. So every 
participants heard and rated only one target, because if judging two or more candidates one after 
the other, participants might quickly understand that the accent is the manipulation and thus 
moderate their responses based on social desirability. Additionally, in this manner we could 
separate our sample to look at our two different research questions with a partial overlap between 
targets and participants with a partial overlap between participants . 
2.3 Method 
2.3.1.1 Participants 
A total of N = 129 students (40 males and 88 females) from the Friedrich Schiller 
University Jena participated in this study. Their age ranged from 18 to 30 years (M = 21.82, SD = 
2.3). Participants were compensated for their participation either with course credit or with a 
chocolate bar. Only eight of the participants were not native Germans (considering both 
nationality and native language), and all patterns of findings remain identical if they are 
excluded.  
2.3.1.2 Materials 
Audio material was obtained from a total of five speakers (4 males and 1 female). An 
additional male speaker was engaged to record the three questions (as part of the job interview) 
spoken in accent free German. One man was recorded speaking both accent free German and 
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German with Berlin accent, whereas all other males were recorded only speaking in one manner. 
The female speaker was recorded speaking accent free German, German with French accent and 
with Saxonian accent. Altogether, we thus created 8 different targets (job candidates), 5 male 
targets (1 speaking accent free German, 1 Berlin accent, 1 Saxonian accent, 1 Bavarian accent , 1 
French accent) and 3 female targets (1 speaking with accent free German, 1 French accent and 1 
Saxonian accent). All targets used exactly the same wording as answers to the interview 
questions. 
The job description was tailored to a leadership position in middle management for young 
professionals. It was described as a traditional position, stressing the necessity of leadership 
qualities (e.g., goal orientation, strategic thinking). The position and the company description 
were kept vague in order to avoid potential confounding effects. The candidate’s qualities were 
revealed in the answers to three questions as a part of a job interview (see Appendix 1 for 
details). Fictitious candidates’ replies were designed such that they demonstrated androgynous 
behaviour, whereas still appearing appropriate in a job interview situation. Androgynous 
behaviour was characterized with high competence as well as emphasis on aspects regarding 
social skills. Previous studies (Steffens & Mehl, 2003) using similar materials showed that 
candidates giving these types of answers appeared most hireable. Moreover, with such a self 
presentation, all candidates were suitable for this job position without being a perfect candidate 
(i.e., revealing only high competence qualities). Other information about the candidates, such as 
name, age degree etc. was kept constant among all candidates. Thus the only things that varied 
between the different candidates were gender and accent.  
With an additional study, we tested whether students are able to recognize if a pair of 
heard voices belongs to the same speaker or not. Participants had to give their answers on a 7 
point scale (1 definitely different persons, 4 not sure; 7 definitely the same person), and the 
overall mean was always around the midpoint of scale (mean ranging from 3.2 – 4.6), indicating 
that participants were unable to tell if a voice belongs to the same or a different person. Hence, 
the use of different speakers in our case did not play an important role, because in any case 
participants could not really tell the difference. 
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2.3.1.3 Measures  
Scales to asses competence, social skills and hirability were taken from Rudman and 
Glick (1999). Both competence and social skills were assessed with 9 items each, in addition to 
one question about the general impression for each characteristic (i.e., competence and social 
skills). Some of items used for assessing the competence were: independent, competent, 
ambitious; whereas for social skills we used: cooperative, friendly, honest etc. In addition, 
hirability (suitability of the candidate for the job) was assessed with only one item (i.e., How 
probable do you think it is that this candidate would get the job?). Participants gave their 
responses on a 5 point scale ranging from 1 (very improbable) to 5 (very probable). Additionally, 
we asked participants to indicate whether they would like to meet the candidate personally if 
they had a chance, on the same 5-point scale. Because there were no significant results on this 
dimension we will not be reporting them in sequence. 
In the second part of the experiment participants were asked to form a general impression 
of the candidate’s personality using his/her voice and his/her way of speaking as a clue. We 
explicitly instructed participants not to pay attention to the content of the statement, but only to 
the way it was pronounced. With the help of the Speech Dialect Attitudinal Scale (SDAS) 
developed by Mulac (1975, 1976), we were able to asses judgments about candidates 
characteristics based on the way they spoke. SDAS (see Appendix 2 for original and translated 
items) is a 12 item semantic differential scale (counting three subscales): socio-intellectual status 
(high social status/low social status, rich/poor, white collar/blue collar), aesthetic qualities 
(beautiful/ugly, pleasant/unpleasant, nice/awful, sweet/sour) and dynamism (strong/week, 
active/passive, aggressive/unaggressive, loud/soft). Participants had to judge the candidate’s 
personality based on the target’s voice using the SDAS. For each of the three subscales, possible 
scores ranged between 4 and 28 with 16 at the midpoint. The poles of SDAS were 
counterbalanced and randomized between and within the participants to avoid any possible 
confounds. The items belonging to the dynamism subscale will be treated as fillers because they 
were irrelevant for our research question. The reason for that was that they contained wordings 
like for example aggressive/unaggressive, that was problematic to translate in German, and 
because it is about speed characteristics which in our case did not play an important role for the 
job position. 
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2.3.1.4 Procedure 
Participants took part in the experiment on a personal computer in individual sessions of 
about 20 minutes each, after signing their informed consent. Each participant was assigned to 
one experimental cubicle. All instructions were displayed on the computer, using the “DirectRT” 
program (Stahl, 2006). The experiment was programmed in such a way that participants were 
unable to go back once they proceeded to the next step. With the exception of the job interview, 
participants proceeded at their own tempo.  
We introduced the experiment as part of a project in training people to have a successful 
job application. Participants were told that they would hear a part of a job interview, and were 
asked to imagine they were the employer to judge the candidate based on what they heard while 
listening to the interview. After that, participants were presented with the text of the job 
announcement followed by the audio file of the job interview of one candidate. When the 
interview was over, traits on which the candidate was to be rated appeared in a random order for 
each participant. Specifically, participants always saw one trait and after giving their answer the 
next trait would appear on the screen until candidate has been rated on the all traits. 
Subsequently, participants were told that they were going to hear the same candidate again, and 
they needed to concentrate on his way of speaking and form an impression about his/her 
personality. After listening to the interview, ratings were made on a 12 item semantic differential 
SDAS scale. Finally, participants were asked some demographic information (e.g., gender, age, 
nationality), thanked and debriefed. 
2.4 Overall analyses 
In all analyses presented in this chapter, significance tests were conducted with α ≤ .05. 
Therefore, individual p-values are omitted for statistically significant effects. As an indicator of 
the effects size, (partial) eta squared is reported which is the proportion of variance explained by 
a given factor in relation to the variance not explained by any other factor (Cohen, 1977). 
The internal consistency for competence rating was Cronbach’s α = .85, for social skills α 
= .90, for socio-intellectual status α = .55, aesthetic qualities α = .74. As previously mentioned, 
hirability and “meeting other” were both only one item, therefore no α is reported. We ran tests 
separately for each dependent variable based on the candidates’ accent and the candidates’ 
gender (only research question 1) while controlling for the participants’ gender. 
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To control for the “what is beautiful is good” effect (Dion et al., 1972; Zuckerman et al., 
1991), we first tested perceived attractiveness of voice (aesthetic qualities assessed with SDAS 
scale). Because there were no significant differences between candidates’ accents/voices (all Fs < 
1), we proceeded testing other DVs. 
We could not find any significant effects on social skills, so we will not report in detail on 
that measure later on. There is no evidence of change in perceived social skills when it comes to 
different accents, only the competences were perceived differently. In the job description we 
stressed the importance of competence compared to the social skills for the job position. 
Regression analyses indicated that competence ratings indeed had a higher impact on hirability 
(β = .61) than social skills ratings (β = .23). 
2.5 Research question 1: Foreign Accent vs. Dialect Accent & Gender 
2.5.1.1 Design 
The design was a 3 (Accent: accent free German vs. Saxonian vs. French accent) x 2 
(targets’ gender: female vs. male) between participants design. The main dependent variables 
were ratings on competence, hirability, as well as two dimensions of SDAS scale (i.e., socio-
intellectual status and aesthetic quality). We ran separate analyses for each dependent variable. 
2.5.2 Results 
The overview of means and standard deviation for competence, hirability and socio-
intellectual status is presented in Table 1. 
2.5.2.1 Competence  
Competence ratings varied significantly for different accents, F (2, 83) = 7.61 η2= .16. 
The highest competence was perceived for candidates speaking accent free German, followed by 
candidates with a French (i.e., foreign) accent. Candidates speaking with a Saxonian accent (i.e., 
German dialect accent) were perceived as least competent. Post hoc test revealed that there was 
no significant difference between the accent free German and German with a French accent (ΔM 
= .13, n.s.), whereas both differ significantly from German with Saxonian accent; ΔM = .51 and 
ΔM = .39 respectively.  
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Whether the candidate was female or male had no influence on perceived competence of 
candidates (F < 1). 
2.5.2.2 Hirability 
The candidates’ language was important for predicting the candidates’ hirability, F (2, 
83) = 6.06, η2 = .13, indicating that candidates who spoke accent free German had the highest 
probability of getting the job, followed by the candidates with a French accent, and finally, the 
least chance of getting the job was given to candidates speaking with a Saxonian accent. Also 
here post hoc test indicated no difference between candidates speaking accent free German and 
German with French accent (ΔM = .32), but again both had significantly better chances of getting 
the job compared to candidate speaking German with Saxonian accent, ΔM = .95 and ΔM = .63 
respectively. 
Whether the candidate was female or male had no influence on hirability of candidates (F 
< 1). 
2.5.2.3 Socio-Intellectual Status 
Candidates were attributed a different socio-intellectual status depending on how they 
were speaking (F (2, 83) = 3.62, η2 =.08). Speakers using accent free German were perceived as 
having the highest socio-intellectual status Very similar ratings were given to candidates 
speaking with a French accent, whereas candidates speaking with a Saxonian accent were 
perceived as having the lowest socio-intellectual status. Post hoc test showed that only a 
Saxonian accent differ significantly from a accent free German and French accent. 
Again, there was no difference based on the candidates’ gender (F < 1). 
2.5.3 Discussion 
We found that both speakers using German without any accent and speakers using 
German with a French accent were rated as being more competent, more likely to get the job and 
having a higher socio-intellectual status than a speaker using German with the dialect accent of 
Saxony.  There was no gender discrimination taking place when both female and male 
candidates were described as having equal qualifications.  
Our findings are very consistent. Interestingly, it seems that not all accents are perceived 
equally. In our case, candidates speaking German with a French accent had practically the same 
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chance of getting the job as the candidate speaking accent free German. The same was true for 
perceived competence and socio-intellectual status. However, concerning a candidate speaking 
German with a Saxonian accent, he/she was strongly discriminated against, resulting in lower 
perceived competence, lower socio-intellectual status and much less chance of getting the job 
compared to a French accent speaking candidate (or a accent free German speaking candidate). 
These results seem to suggest the adaptation of expectations, as well as a flexible usage of pre-
knowledge by participants. In other words, the candidate speaking German with French accent 
gain on their competence (and hirability and socio–intellectual status), because they were 
speaking a language that wasn’t native to them, and they spoke it error-free only with an accent. 
By contrast, candidates speaking with a Saxonian accent were probably being perceived as not 
trying enough, since they are speaking their native language. Simultaneously, the candidates’ 
gender did not had any influence on the ratings.  
These results indicate flexible use of stereotypes and associations with different accents. 
We found no evidence for discrimination based on the candidates’ gender or ethnicity. Only the 
perception that a person isn’t able to hide a background with a certain regional German dialect 
leads to discrimination. Thus, accent alone isn’t necessarily used to discriminate against the 
others, but it depends on the type of accent.  
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Table 1 Means (standard deviations) for Ratings of Competence, Hirability and Socio-Intellectual Status Given Different Accents 
 
 
 Foreign vs. Dialect Accent German Dialect Accents 
 Accent free 
German 
German with 
French accent 
German with 
Saxonian 
accent 
Accent free 
German 
German with 
Berlin accent 
German with 
Bavarian 
accent 
German with 
Saxonian 
accent 
Competence 
4.03 
(.56) 
3.9 
(.65) 
3.52 
(.61) 
4.22 
(.38) 
3.87 
(.58) 
3.77 
(.49) 
3.63 
(.66) 
Hirability 
3.82 
(.83) 
3.5 
(.97) 
2.87 
(1.06) 
4.22 
(.55) 
3.41 
(.79) 
3.38 
(.89) 
3.18 
(.95) 
Socio-Intellectual 
Status 
19.56 
(3.20) 
19.27 
(2.97) 
17.52 
(3.93) 
19.56 
(3.17) 
17.29 
(4.29) 
20.19 
(2.61) 
17.41 
(3.00) 
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2.6 Research question 2: German dialect accents 
With the second research question we wanted to test whether speakers of all German 
dialect accents would be discriminated against to the same degree, or if there would be 
differences between different dialects. To do that, we decided to use a representative sample of 
different German dialect accents (i.e., Bavarian, Berlin and Saxonian) compared to accent free 
German (i.e., standard German). We used only male candidates in this research question. 
2.6.1.1 Design 
The design was a between-participants design using accent of target as independent 
variable with 4 levels: accent free German vs. Saxonian vs. Berlin vs. Bavarian accent. Main 
dependent variables were ratings on competence, hirability, as well as two dimensions of the 
SDAS scale (i.e., socio-intellectual status and aesthetic quality). We ran separate analyses for 
each dependent variable. 
2.6.2 Results 
The overview of means and standard deviation for competence, hirability and socio-
intellectual status is presented in Table 1. 
2.6.2.1 Competence  
There was a significant effect of the candidate’s accent on perceived competence: F (3, 
60) = 5.37, η2 =.21. As can be seen in Table 1, the candidate speaking with accent free German 
was perceived as the most competent, followed in decreasing order by speakers of Berlin, 
Bavarian and Saxonian accent. Post hoc test indicated that only accent free German was 
significantly different from the other three accents, whereas there was no statistically significant 
difference between the diverse dialect accents. This result shows that mere presence of a dialect 
accent leads to a lower perceived competence of the speaker in question, independently of the 
type of dialect accent. 
2.6.2.2 Hirability  
The same pattern of results as for the competence ratings was found for hirability ratings, 
F (3, 60) = 5.82, η2 = .21. The best chance for getting the job had the candidate speaking accent 
free German, followed in decreasing order by Berlin, Bavarian and Saxonian accent. Only accent 
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free German was significantly different from the other three dialect accents, as shown by a post 
hoc test. We found no additional difference between different dialect accents. 
2.6.2.3 Social-Intellectual Status  
A difference between accents was found for socio-intellectual status, F (3,60) = 10.06, 
η2=.34, indicating that targets speaking with Bavarian accent were perceived as having the 
highest socio-intellectual status, very similar to the rating of a candidate speaking accent free 
German. However, candidates having either Berlin or Saxonian accent were perceived as having 
much lower socio-intellectual status (see Table 1). Post hoc test indicated no significant 
difference between the Bavarian and accent free speaking targets, as well as no difference 
between the Berlin and Saxonian accent. Only the difference between Bavarian/accent free and 
the Berlin/Saxonian accents was significant (ΔM = 2.89), indicating that Bavarian and accent free 
German speaking targets were assigned much higher socio intellectual status than the speakers 
having an accent of the dialect from Berlin or Saxony. 
2.6.3 Discussion 
The results show that a job candidate speaking with a dialect accent is perceived as less 
competent and is less likely to get the job as compared with a job candidate speaking without any 
accent. While for competence and hirability no difference between the three dialect accents could 
be found, when asked to rate the candidate’s socio-intellectual status, the Bavarian accent led to 
a rating that was as high as for the speaker with standard accent. In contrast, candidates having 
an accent indicating that they are from Berlin or Saxony were perceived as having a rather low 
social status being rather poor and rather a blue collar worker. 
Our first results confirm the previous findings that competence ratings are a strong 
predictor of hirability and that an accent can play a role for getting a job or not (e.g., Steffens & 
Mehl, 2003). As for the ratings of competence and hirability all dialect accents were 
discriminated to somewhat the same degree compared to accent free German, we didn’t expect 
that for socio-intellectual status the speaker of one dialect would be rated as high the speaker 
without dialect accent. Even though at first sight, this last result is surprising, it appears that the 
guessing of socio-intellectual status was strongly linked with the general knowledge that Bavaria 
is a very strong economic region of Germany. Moreover, a majority of Bavarian politicians and 
Bavarian high status public people speak proudly with a Bavarian dialect, which in return results 
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with higher “acceptance” of the Bavarian accent and hence association with higher social-
intellectual status. This finding supports the flexible use of the heuristics and stereotypes one 
possesses that are also activated dependent on both context and the specific dimension one is 
looking at. 
2.7 General Discussion 
The main aim of this study was to investigate the influence of different accents on job 
interview outcome. All information provided about the candidates and the wording of their 
answers was kept constant. The only point that varied across participants were the candidates’ 
gender and accent. Gender was proved not to be used to base one’s judgment upon when 
candidates are presented as having (equally) good qualifications for a job. Some previous 
research of Steffens & Schult (2007) provided the same results of no gender discrimination. 
They showed that participants based their judgments on the manner of the targets’ speaking. 
When speaking in a more resolute manner, targets were seen as more competent than those 
speaking softly. People not only speak in different manners, but also have different accents based 
on their dialect background, or even their native language. We wanted to see what information 
was transmitted via different accents and how it would influence the job interview outcome. 
Some studies indicated that people speaking with dialect are perceived as being less likeable as 
well as having a lower socio-intellectual status (Mulac, 1975, 1976). Because dialects also have 
some different words and expressions compared to standard language, we avoided them in order 
to keep all possible confounds to minimum, and used only the dialect accent instead. The three 
German dialect accents used in this study are very prominent and well known in Germany. In 
addition we used a French accent which is prominent, but not as strongly emotionally related as a 
Turkish accent for example.  
Our data suggest that accent alone is not a mere predictor of discrimination, as speakers 
with French accent don’t differ from speakers without any accent. This finding indicates that 
even though not asked to do so, participants evaluated the speech of targets, and they did so in a 
flexible manner. In other words, the expectations were changed in case of a French accent 
(he/she is not speaking native language but it is error free), whereas in the case of a Saxonian 
accent, targets were perceived as less competent (he/she is not trying enough to speak without 
accent). An alternative interpretation of discrimination against the Saxonian accent (see also 
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Hundt, 1992; 1996) could be provided with an historical background. The Saxonian region is one 
of eastern Germany’s regions (ex-GDR), and the people in Germany have a rather negative 
stereotype related to that region (e.g., lazy, unwilling, stupid etc). (cf. Neuland, 1994). So it 
could be that, because of activation of these stereotypes, Saxonian speaking candidates were 
strongly discriminated against. 
Along the same line, in the case of socio-intellectual status and different German dialect 
accents, the perception of the Bavarian accent was quite surprising. Candidates with a Bavarian 
accent (together with those speaking accent free German) were rated as having the highest socio-
intellectual status. This indicates that accent carries multiple information, associations, etc.  
One limitation of the present study is that our data don’t provide any answer for the 
question to which extend the associations triggered by accents are context bound. Therefore it 
would be good to keep that in mind for future studies where the same candidates would be tested 
in different regions of Germany, or even with inclusion of additional accents. Possible criticism 
could also be related to the use of different voices in case of male targets, which makes 
generalization of the findings more difficult. However, even if using different voices could be 
seen as a limit, it offers better ecological validity to this study, because people usually either 
speak with or without accent. Additionally, recordings from female targets were all provided by 
the same speaker, so the voice could not have been the reason for the differences we found, and 
additional analyses also here have shown that participants were unable to say whether statements 
pronounced in different accents were pronounced by the same or different female speakers.  
This study shows that people can be disadvantaged when speaking with an accent, though 
at the same time our findings indicate that different accents are not being processed in the same 
way, and do not always result with negative stereotyping. It could be that different accents are 
linked with a different set of norms/knowledge that influences person perception. This 
conclusion is in line with the one made by Cargile (2000), who presented fictitious candidates 
speaking with standard American, or American with Chinese-Mandarin accent in an North-
American context. Also in that case there was no discrimination against the mandarin accent. 
The open question to be solved with other studies is how context bound are these findings. In 
addition it would be interesting to see whether also different foreign accents (e.g., Italian, Turk 
etc.) would be perceived in the same way as the French accent in our study. Still, with this study 
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we provide the solid base to underline the importance of accounting for language, in the sense of 
speech, in studies on person perception and stereotyping. 
2.8 Conclusions 
With this project we confirmed some previous findings about the use of language in 
activation and application of certain stereotypes. The findings are in line with other studies  
regarding the consequences of non standard language usage (e.g., Giles & Coupland, 1991; 
Mulac & Rudd, 1977). We showed that the accent of a dialect or a foreign language can lead the 
hearer to judge the speaker differently than a person speaking accent-free. Moreover, we showed 
that people are flexible in their stereotype application: The mere fact that someone speaks with 
an accent doesn’t a priori mean that he/she will be discriminated against. Different accents are 
connected with different stereotypes and thus influence the perceiver’s impression formation in a 
different way. 
This study can be seen as a starting point for this dissertation. In the experiment we used 
only accents (i.e., auditory cues) for our purpose, while keeping visual information completely 
absent. So we can still not tell much about the generalization of our findings, because if we 
consider the real job interviews, there is always also the visual information present 
simultaneously. Hence the question remains open, how do visual and auditory cues influence 
impression formation when processed together? This question will be addressed in the following 
Chapter. More precisely, to provide an answer to that question we tested separately, as well as 
combined, the influence of visual and auditory cues on social categorization. The reason why we 
decided to test social categorization was the fact that it is considered as an inevitable tendency of 
the human mind. Rosch (1978, p. 28.; see also Rosch & Levitin, 2002) defined the role of 
categorization “The task of category systems is to provide maximum information with the least 
cognitive effort”. Moreover, it is considered to be a link between person perception 
(individualization) and stereotyping (attending to only one characteristic used also to activate an 
appropriate category to which that individual belongs to). 
To test the influence of visual and auditory cues on category activation we decided to use 
ethnicity as category. Since our experiments were run in Germany we decided to use Germans 
(as representatives of ingroup) and Italians (as representatives of outgroup) as ethnicities. The 
reason why we choose Italians (as well as French in present chapter) was that it’s a salient 
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outgroup, but even more importantly it has neutral connotations (unlike for example Turkish 
community that has rather negative connotations amongst some Germans). In this way we could 
exclude any possible motivational or even emotional influence on our findings (e.g., Crisp & 
Hewstone, 2007; Hugenberg et al., 2007; Tajfel et al., 2001). 
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3 Influence of Accents on Social Categorization 
3.1 Cross categorization and audiovisual person perception 
People we meet in our everyday life are extremely complex and multifaceted. Each 
individual is contemporary belonging to multiple social categories, and even the same category 
can be present in more than one cue. 
Multiple social categories offered great contributions in explaining the functioning of 
complex social reality (Macrae, Bodenhausen, & Milne, 1995; Stangor et al., 1992; Zàrate & 
Smith, 1990), indicating that people not only belong to multiple social categories, but they are 
being perceived in the light (of some) of those multiple categories by others. There are a great 
number of possible perceptions, representations and uses of multiple social categories (Crisp & 
Hewstone, 2006). The most common way to study cross categorization is to take two categories 
(e.g., gender and age) and cross them by creating four subgroups (e.g., Brewer, 1988; Crisp & 
Hewstone, 2000, 2007; Deschamps & Doise, 1978; Miller et al., 2006, etc.). In this way it is 
possible to observe two separate dimensions simultaneously, and not only gender or young vs. 
old. Deschamps and Doise (1978) for example argue that the presence of one category inhibits 
the activation of a second, because due to the differentiation on one dimension, there should 
inevitably occur assimilation on a second. On the contrary, Brewer (1988) argues that primary 
dimensions, for instance gender, race and age group are of primary importance and are being 
processed simultaneously exulting with subtyping (i.e., including both dimensions on 
categorization outcome). In fact, studies on cross categorization have a clear overlap with the 
common in-group identity model. That model examines intergroup evaluations when a common 
identity is cross cutting the initial intergroup distinction. In the example of gender-age cross 
categories, among category young (in-group), there are both males and females having the same 
common identity – young. There is also some evidence that this common identity educes the 
reduced intergroup bias (Crisp & Hewstone, 1999; Mullen et al., 2001). This example indicates 
the importance of studying cross categorization to better understand group based processes as 
intergroup bias or stereotyping. Different dimensions have been used in studies on cross 
categorization (see also Crisp & Hewstone, 2007; see Mullen, 1991 for meta analyses). 
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Kunda, Miller, & Claire (1990) provided a quite famous example of multiple social 
categories using the term “Harvard educated carpenter”, though on one hand it surely gives an 
idea how complex and surprising social reality can be, on the other it still leaves open the 
question of how the same example would be perceived in real life. Social reality as well as 
people we encounter are highly complex, and it is hard to imagine that mere verbal label can 
grasp that complexity (Macrae & Bodenhausen, 2000). Indeed, the verbal stimuli represent the 
solo category /categories, while at the same time they neglect all other information that is present 
in real life encounter. There is also evidence that category labels polarize one’s perception 
(Yamauchi & Yu, 2008). Gilbert and Hixon (1991) use the example of “Black fireman”, to 
explain how for literate adult by reading this multiple label would simultaneously activate both 
categories. Though, in the case of encountering a real Black fireman it could be that for example 
only fireman is activated, because it is more salient, more appropriate from the context etc.  
More importantly in the majority of studies on cross categorization, the social 
psychologists tended to use labels or visual stimuli (e.g., target’s picture). Whereas, to the best of 
our knowledge, there is a deficiency of studies (also) using auditory cues to study (cross) 
categorization (but see Ko et al., 2006 for an exception). In fact, also Zàrate and Smith (1990, p. 
162), while commenting on the use of the label “black person” note that: “Linguistic description 
(…) force a single categorization, in contrast to the real person who is not only black but 
(perhaps) young, male, well dressed, tall, speaking with Southern accent, and so on.” (Emphasis 
added). In other words they also acknowledge influence of language (i.e., pronunciation) on 
person perception and categorization. 
Without a doubt, one of most important aspects of human perception is the extraordinary 
ability to integrate different sensory modalities at the same time (i.e., vision, hearing, touch, 
taste, smell). There is also evidence that, for example, the intensity of what we hear is influenced 
by what we see at the same time (Krahmer & Swerts, 2007). Audiovisual integration is well 
known in speech perception, faces and speech are also informative with respect to speaker 
recognition (Lachs & Pisoni, 2004). Some research has been done in order to test the ability to 
discriminate famous vs. unfamiliar voices with co-presentation of static pictures (e.g., Lachs & 
Pisoni, 2004; Schweinberger, Herholz, & Sommer, 1997) or dynamic video recordings (cf. 
Schweinberger, Robertson, & Kaufmann, 2007). Undeniably, both seeing a dynamic visual 
representation of a given target and hearing the target speaking is very close to the real life 
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situation of encountering others. Both facial characteristics as well as movements together with 
voice are very informative in person perception (cf. Kamachi, Hill, Lander, & Vatikiotis-
Bateson, 2003; see also Zuckerman et al., 1991). 
 These examples give an idea about the complexity of the social word. So it is clear that 
traditional lines of research (using almost exclusively visual cues or labels) might not offer a 
complete picture about social phenomena as for example social categorization, stereotyping and 
so forth. 
3.2 Who said what paradigm 
In subsequent experiments (Chapter 3 and 4) we decided to use the “Who Said What” 
paradigm (WSW) that was first introduced by Taylor, Fiske, Etcoff, & Ruderman (1978), and 
that has been repeatedly and successfully used to study different categories (for overview see 
Klauer & Wegener, 1998, p. 1156). The basic principle behind this procedure is very simple and 
unique to all types of categorizations. Already Tajfel (1959) proposed the theory of social 
judgment that was purely a cognitive basis for the accentuation of intergroup differences. 
According to this theory the categorization of objects, as well as that of social groups, is based 
on similarities within and differences between the categories. In other words, the perceiver tends 
to minimize within category differences, and even more so, to exaggerate the between group 
differences. This very simple principle is valid for inanimate as well as for social categories (i.e., 
groups). 
In their original study, Taylor et al. (1978) asked participants to observe a tape recording 
of a small group, and had to create an impression of a group as a whole. Each time a target 
spoke, a picture was shown simultaneously (in all 6 male targets: three white and three black). 
After the “discussion” part ended, participants were given one sheet of paper with photographs 
of all six targets from the discussion, each paired with one number, and the second sheet 
containing all the statements that were made during the discussion. Participants’ task was to 
match statements to speakers. The rationale behind it was very simple. If participants used race 
to organize information in their memory, they should make more intra race (e.g., confusing two 
White targets with one another) than inter race confusions (e.g., confusing a White target with a 
Black one). The authors compared the frequency of these two error types and significant 
superiority of intra category confusions indicated activation of race category. Yet, when asked to 
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report, which strategy participants used, only one reported using race as cue to remember 
speaker-statement pairs. Taylor and colleagues also controlled whether there would be a 
difference when participants knew in advance that they would need to match statements and 
speakers, compared to an impression formation condition (i.e., spontaneous category activation 
and application). Because they found no difference between these two tasks, they concluded that 
people spontaneously tend to activate and use categories to organize information they are 
confronted with. Identical effects were also found for gender category. Since then, similar 
findings were reported in different studies investigating different categories, for example gender 
(Arcuri, 1982; Beauvais & Spence, 1987; Branscombe, Deaux, & Lerner, 1985; Stangor et al., 
1992; Taylor & Falcone, 1982, etc.), race (Frable & Bem, 1985; Hewstone, Hantzi, & Johnston, 
1991; Stangor et al., 1992; Taylor & Falcone, 1982, etc.), education or academic status (Blanz, 
1999; van Knippenberg, van Twuyver, & Pepels, 1994) or even clothing style (Stangor et al., 
1992). 
The WSW paradigm has also stood the test of ecological validity (Sani, Bennett, & 
Soutar, 2005). In this study, it was shown that WSW worked also really well in a real life setting, 
as long as participants did not personally know the targets. Likewise, Oakes & Turner (1986) 
showed that WSW did not work when participants expected to interact with one of the targets 
(without knowing his/her identity). The same was confirmed by Hewstone et al. (1991). They 
could show that a previously announced interaction with an unknown target helps to recall the 
statements better, thus resulting in weaker effects of categorization. 
After taking into account all these findings, we can reliably conclude that the WSW 
paradigm is a very reliable tool to test the activation and possible application of social 
categorization.  
As mentioned before, the WSW paradigm was successfully used to test many different 
social categories, and each of these studies aimed at answering a slightly different question using 
this method. Interestingly, all categories taken into account with this paradigm were either 
bearing highly salient visual cues (e.g., gender, race, age) or were made important/salient in an 
experimental context (e.g., University major/town color of clothing, academic status).  
Thus, it remains an open question whether less salient, but socially meaningful categories 
such as different ethnic communities within one country could also trigger categorization 
processes using the WSW paradigm. In the European context, visual differences between people 
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from different countries are not as large as differences between races though still perceivable. 
Thus, most Europeans would know how to recognize the typical Italian, typical German, British 
look. 
Even more surprising is the fact that the way targets spoke was never manipulated. For 
example, whether targets spoke with or without an accent (with exception of Ko et al., 2006). 
Moreover, many studies used only written statements throughout the experiment. In some cases, 
the content of statements was used to reinforce or trigger category activation (e.g., Biernat & 
Vescio, 1993; Klauer, Ehrenberg, & Wegener, 2003), but never language (i.e., speech) itself. 
Particularly this absence of language as cue for categorization is somehow surprising. The 
everlasting dilemma that social psychologists are faced with when constructing an experiment, is 
how to test real life phenomenon without making them too artificial, but at the same time having 
all variables under control (cf. Gilbert & Hixon, 1991). And that is why often, in testing social 
categories, verbal or visual stimuli are applied, excluding the very important dimension of 
language. Because social reality is very much determined by mutual interactions, which in most 
cases occur through communication, it is clear that language must play an important role there. 
This is why we decided to extend the use of the WSW paradigm to “Who Said What and How” 
(without asking participants to report how something has been said), as well as using the less 
salient visual category cue (i.e., ethnicity).  
3.3 Overview of present studies 
The subsequent 5 experiments were designed to address the issues raised before. The first 
experiment tested the influence of visual cues such as typical German and Italian looks (i.e., 
ethnicity) on social categorization. Experiment 2 extended social categorization using auditory 
cues (i.e., accents). The aim of the third experiment was to directly test the effect of both visual 
and auditory cues on social categorization. We used multinomial modeling to account for the 
different underlying cognitive processes the predicted effect. In this way we could validate the 
findings from the first two experiments, and in addition gain a more profound understanding of 
the underlying processes that took place. Experiment 4 aimed at investigating both non salient 
visual and auditory cues in cross categories. The final experiment, besides only looking at cross 
categorization based on visual and auditory cues, tested the occurrence of different underlying 
cognitive processes during the categorization. 
31 
 
3.3.1 Materials selection 
Stimulus sampling is a very demanding and crucial starting point of any research (cf. 
Wells & Windschitl, 1999). That is the reason why we dedicated lot of attention into putting our 
test material together for the present 5 experiments. Consequently, all materials we used in these 
5 experiments were pre-selected and subsequently pre-tested. A total of 42 students from the 
Friedrich Schiller University Jena (30 females and 12 males, M age = 22.95) evaluated all faces 
and voices as a part of a pre-testing. The portraits were black and white photographs of target 
males, with respective height and width of 400 x 528 pixels on the screen resolution of 1024 x 
768 pixels. Because we decided to use typical German and Italian male targets in our 
experiments, all targets voices and faces were rated on attractiveness for both German and Italian 
prototypicality on a 7-point Likert scale. We decided to use Italians and not another German 
minority, because Italians are not uncommon, yet they are not strongly associated with negative 
stereotypes, as for example the Turkish minority. In this way we had a group that was well 
known, but at the same time neutrally evaluated. In the pre-test we did not find any significant 
difference in the attractiveness of different targets (see Appendix 3a for details), based on 
prototypicality ratings. Additionally, we managed to discriminate 4 typical Italian targets, 4 
typical German targets and 8 neutral targets. On a 7-point Likert scale, ranging from 1 (not at all) 
to 7 (very much), typical Italian targets were rated with M = 5.4 for prototypical Italian and with 
M = 1.3 for prototypical German (the opposite pattern emerged for typical German targets). For 
neutral targets there was no difference between ratings for prototypical German or Italian (both 
around the midpoint of scale). At the end, we obtained a sample of 16 male targets who were 
equal on attractiveness and who differed on prototypicality ratings. In the remainder of the text , 
we will be referring to Italian, German or neutral faces, thereby indicating male targets with the 
respective prototypical look. 
The speakers were also pre-selected and tested in the same pre-test as used for the picture 
selection. Speakers were native German and Italian males. In addition, we asked participants to 
judge whether speakers with Italian accent were comprehensible enough. Because there were no 
problems reported, we used native speakers in our subsequent experiments. The same procedure 
of pre-testing was applied to speakers as to pictures. Some participants first rated pictures while 
others rated voices first. There was no difference between them, so we used the samples as whole 
throughout our analyses. In the end, we obtained a sample of 6 native German and 4 native 
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Italian speakers (for detailed ratings on prototypicality and likeability see Appendix 3b). Finally, 
speakers were trained to speak the statements naturally with the same speed, in order to avoid 
possible influence of speech speed. 
An additional test with 18 University students (11 females and 7 males; Mage = 23.39) 
was run to test the perceived similarity of different voices within the same accent group. 
Participants heard different speakers one after the other and had to compare them always pair 
wise. The comparison was done on a 7-point Likert scale, with 1 indicating “definitely different 
persons”, 4 “not sure” and 7 “definitely same persons”. We counterbalanced the order of voice 
presentation between participants (no significant interaction was found for order or participants’ 
gender, all Fs < 1). We found a significant effect of speaker accent group on perceived similarity 
F (1, 14) = 8.13, p < .05, ηp2 = .37, with German native speakers being perceived more similar M 
= 3.81 (SD = 1.21) than Italian native speakers M = 3.25 (SD = .96). Even though the difference 
is significant, both judgments were around the midpoint of the scale that corresponded to not 
sure (i.e., unable to tell whether two speakers were the same person or not) and the difference 
was in the opposite direction to that explaining an outgroup homogeneity effect. 
3.4 Experiment 1 
The first experiment was designed with the aim to show that social categorization is also 
sensitive to less salient visual cues indicating a target’s ethnicity (e.g., typical Italian or German 
looking men) as long as they are socially relevant. We also wanted to show that presence or 
absence of auditory cues (i.e., voice) alone does not have any effect on the categorization under 
the condition that does not carry any socially relevant information. More specifically, we 
expected that participants would categorize based on the look (i.e., typical Italian or German 
look of the target persons), and therefore make more within ethnic group errors when recalling 
who said what. This effect should be immune to presence of voice (i.e., all targets speak accent 
free German) or simple statement transcription (i.e., participants can only read statement made 
by target). 
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3.4.1 Method  
3.4.1.1 Design  
To test our hypotheses we used a 2 (condition: neutral voices vs. transcription) x 2 (error 
type: intra group vs. inter group) experimental design with repeated measures on the last factor. 
Participants had to match all statements previously heard or seen with respective speakers, and 
their responses were later coded as correct assignments, intra group errors, or inter group errors. 
The dependent variable was the total number of each type of response. 
3.4.1.2 Participants 
A total of N = 72 Students (43 females and 28 males) from Friedrich Schiller University 
Jena participated in this experiment. Participants’ age ranged from 19-35 years (M = 22.71, SD = 
2.96). Participants were compensated for their participation either with course credit or with 4 
Euros. Only three of the participants were not native Germans (considering both nationality and 
native language), and all the patterns of findings remain identical if they are excluded. 
3.4.1.3 Materials 
For this experiment, we used pictures of 6 male targets (3 with typical Italian look and 3 
with typical German look) together with 6 male speakers who spoke accent free German (see 
material description in previous section). 
As to the content of the statements, we used statements from a pool of around 200 critical 
statements about a university (cf. Klauer & Wegener, 1998)2 that were used in different studies 
on social categorization. Statements expressed general critical points about the university on 
different particular topics, for instance, exams, seminar rooms, homework and library. From this 
pool a total of 36 statements were used. Statements were chosen based on their specific thematic 
topic, e.g., library condition, general condition of rooms and facilities, examinations, and so 
forth. The statements were randomized in such way between target males that each one made 6 
statements on 6 different subjects. For instance, every target made one statement concerning the 
library, one concerning exams, and so forth. At the same time, all six targets approached the 
                                                 
2 We would like to thank Karl Christoph Klauer for generously sharing his materials with us.  
34 
 
same six topics. In this way it was impossible to use the content of the statements as a cue in the 
matching task. 
3.4.1.4 Procedure 
Participants participated in the experiment on a personal computer in individual sessions 
of about 20 min each, after giving their written consent. Each participant was assigned to one 
experimental cubicle. All instructions were displayed on the computer, using the “DirectRT” 
program (cf. Stahl, 2006). The experiment was programmed in such a way that participants were 
unable to go back once they proceeded to the next step. With the exception of the stimulus 
presentation, participants proceeded at their own discretion.  
The experiment was introduced as an experiment on information processing and social 
perception. Participants were told that they were about to observe a discussion of 6 students 
criticizing different aspects of the university. The participants’ task was to carefully follow the 
discussion, as at the end they would have to match statements with respective speakers. Those 
assigned to the neutral voices condition were asked to put headphones on, whereas those 
assigned to the transcription condition were informed that due to a technical problem they would 
only read the transcription of statements, and the noise protective set was necessary to help them 
not to get distracted from possible background noises.  
In the neutral voices condition, participants saw a black and white photograph of a target male 
face on the screen while hearing the speaker making the statement. In the transcription condition, 
participants saw the same photograph, with a statement written below it. Pictures of target 
persons were always displayed in the middle of the screen for 7.5 sec., and the interstimulus 
interval in the form of black screen was 0.5 sec. Time was assigned based on the findings from 
Klauer & Wegener (1998), and also pre-tested. 
At the end of the discussion part (consisting of 36 statements made by 6 targets), participants 
were asked to estimate on a 7-point Likert scale ranging from 1 (not at all) to 7 (very much) how 
interesting, easy to follow and understandable this discussion was. None of these aspects affected 
our results. 
After replying to these questions, participants were instructed on how to proceed with the 
matching task. They were informed that all six speakers would next be presented on the top of 
the screen next (with a number corresponding to the speaker under each picture). On the bottom 
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of the screen, one after the other, all 36 statements would be presented. The participants’ task 
was to press the number corresponding to the speaker that they believed had made that statement. 
In case that they could not remember who made that statement, they were asked to guess. 
Participants were unaware of the fact that the statements were presented in a random order. After 
the assignment of all 36 statements, participants were asked to report the strategy they used 
during that task as well as some demographic information (age, gender, major, native language, 
nationality). As the strategy and demographic information did not influence our findings, we will 
not report on these findings. Participants were then fully debriefed and rewarded for their 
participation. 
3.4.2 Results & Discussion 
All statistical tests were carried out with p < .05. As a measure of effect size, (partial) η2 
is reported, as an estimate of the proportion of explained variance after partialling out other 
factors in the design (Cohen, 1977). 
3.4.2.1 Correct Answers 
First we checked the correct answers, given that they were indicators of memory for 
speaker-statement pairs (cf. Taylor et al., 1978). In case of no memory, that is no difference 
between actual correct answers and the rate given by pure chance responses, we could also not 
interpret the error type results. 
Using a one-way ANOVA for the correct answers, we found no significant difference between 
the two conditions, F < 1. That is to say, the memory for correct pairs did not differ as a function 
of whether participants had actually heard speakers or had only read transcriptions of statements. 
More importantly, a t-test showed that the number of correct answers in both conditions (M = 
13.57; SD = 3.94) was above the chance rate of 6 answers, t (71) = 16.31. Still, memory for 
correct answers was quite poor (on average only 1/3 of statements were correctly assigned). 
3.4.2.2 Error Type Analyses 
Before analyzing the error type we had to correct the frequencies by the same baseline 
probability following the Taylor et al. (1978) procedure. Given that there were 6 targets, each 
target’s statement could be correctly credited to itself, improperly credited to either of two same 
category targets or any three other category targets. As a result, assuming that participants made 
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a mistake, it had 50 % higher probability of choosing other category target (i.e., making inter-
category error) than the same category target (i.e., making intra-category error). So according to 
this rationale, an appropriate statistical test compares each participant’s intra-category errors with 
two thirds of the value of that participant’s inter-category errors. 
Figure 1 suggests that more intra-group than inter-group confusions were made in both 
conditions.  
In line with this impression, a 2 (condition: neutral voices vs. transcription) x 2 (error type: intra 
group vs. inter group) ANOVA on the number of errors, with the second factor manipulated 
within-subject, showed a main effect of error type, F (1, 70) = 34.49, ηp2 = .33 (overall M = 
10.76, SD = 3.15, for intra group, and M = 7.76, SD = 2.24, for inter group confusions). As 
predicted, there was no significant interaction between the two conditions F < 1 (see Figure 1). 
This indicates that participants used the typical look of a target person while categorizing, 
regardless of whether there was a neutral voice present or only the transcription of sentences. 
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Figure 1. Intra vs. Inter Category Confusions for Two Experimental Conditions (Neutral Accents 
vs. Transcription) in Experiment 1 
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Our main hypothesis was that visual cues like typical Italian or German look would not 
only be perceived, but more importantly, would be used to create different categories. Indeed, 
participants did use the typical Italian and German look of the targets while categorizing them 
(i.e., organizing information about the targets). For example, they confused more often two 
Italian (German) looking men with one another than confusing an Italian (German) looking man 
with the German (Italian) looking man. This pattern evidences that the typical German/Italian 
look was perceived and was used to categorize. Since the same results were found in both 
conditions, we can be sure that the mere presentation of auditory cues does not influence 
categorization, as long as it does not provide any socially relevant information.  
To summarize, the present experiment showed that even visual cues, such as typical 
Italian and German looks, are perceived and used to categorize, because of the social meaning 
they are carrying, as theorized by Fiske and Neuberg (1990). So besides gender and race, two 
highly salient and primary categories (cf. Brewer, 1988; Fiske & Neuberg, 1990, etc.), typical 
looks also seem to play an important role in social categorization. 
3.5 Experiment 2 
The aim of Experiment 2 was to investigate how people react when confronted with 
speakers that either speak accent free German, or German with an Italian accent (as in 
Experiment 1 indicating targets’ ethnicity), while at the same time the visual information does 
not offer any clues. Similarly to Experiment 1, the cue for categorization is German versus 
Italian, but at the same time, the innovation is that the accent used as a cue also is an invisible 
one. We also wanted to test the influence of accents on categorization under two different 
conditions. In the first condition, no visual information (outline condition) would be given (equal 
to only hearing someone over the telephone). In the other condition we would pair neutral male 
target photographs (neutral faces condition) with voices. Two hypotheses were forwarded: First, 
we expected participants to use accent as a cue to categorize targets—that is, they would make 
more intra-accent category errors than inter-accent category errors. Secondly, we expected that 
the presentation of accents with a photograph or outline would not influence the activation of 
accent-based categories. That is to say, that no matter whether a visual cue is present or absent, 
as long as it does not carry any extra social meaning, the participant will use the targets’ accent 
to categorize them. 
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3.5.1 Method  
3.5.1.1 Design 
To test our hypotheses we used a 2 (condition: neutral faces vs. outlines) x 2 (error type: 
intra group vs. inter group) experimental design with repeated measures on the last factor. 
Participants had to match all statements previously heard with respective speakers, and their 
responses were later coded as correct assignments, intra group errors or inter group errors. The 
dependent variable was the total number for each type of response. 
3.5.1.2 Participants 
A total of 72 students enrolled at the Friedrich-Schiller University Jena participated in the 
experiment (N = 28 male and N = 44 female). The participants’ ages ranged from 19-27 years (M 
= 21.93, SD = 1.81). Participants did the experiment in individual sessions of about 20 minutes, 
after giving written consent. They were compensated for their participation either with course 
credit or with 4 Euros. 
3.5.1.3 Materials & Procedure 
Materials and procedure were identical to experiment one with a few exceptions. As to 
audio material, we used 6 speakers (3 speaking accent free German & 3 speaking German with 
Italian accent). The 3 speakers speaking accent free German were the same as in Experiment 1. 
For the photographs we chose 6 neutral looking targets (i.e., not being rates as typical Italian nor 
German), as well as 6 different outlines with capital letters (to facilitate differentiation of 
different targets). General instructions as well as the way the experiment was conducted were 
identical to Experiment 1. Briefly, participants were told that the experiment investigated 
information processing and social perception, as well as that the discussion part would be 
followed by the matching task. In one condition participants had a neutral target’s picture paired 
with a speaker pronouncing the given statement (neutral face condition), and in other outlines 
with capital letters (outline condition). After the learning task (discussion part) was over, the 
participants had to match the statements with speakers, in the same manner as it was done in 
Experiment 1. 
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3.5.2 Results & Discussion 
3.5.2.1 Correct answers 
A one-way ANOVA on the correct answers showed a significant effect of condition, and 
the number of correct answers F (1, 70) = 17.69, ηp2 = .20, indicating that participants gave more 
correct answers when a voice was paired with a neutral photograph (M = 14.42, SD = 4.72) than 
when the voice was paired with an outline (M = 10.36, SD = 3.34). Though this finding was not 
expected, it only shows that the outline condition was very difficult, since outlines were similar. 
More importantly, the mean of the correct answers for both conditions was significantly different 
from the chance rate (for the neutral pictures condition, t(35) = 10.69, for the outlines condition, 
t(35) = 7.84). 
3.5.2.2 Error type 
To test our main hypotheses we ran a 2 (condition: neutral faces vs. outlines) x 2 (error 
type: Intra group vs. Inter group) ANOVA with repeated measures on the last factor. We found a 
main effect for error type, F (1, 70) = 132.48, ηp2 = .65, indicating that as predicted, participants 
made more intra group errors (M = 13.33, SD = 3.64) than inter group errors (M = 6.85, SD = 
2.42). As showed in Figure 2 there was no interaction between the condition and error type, F (1, 
70) < 1.  
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Figure 2. Intra vs. Inter Category Confusions for Two Experimental Conditions (Neutral Faces 
vs. Outlines) in Experiment 2 
 
 
Thus, our main hypothesis was confirmed that participants would categorize based on the 
way the target person spoke, i.e. accent free German or German with Italian accent. Participants 
made significantly more intra-accent group errors than inter-accent group errors. It is important 
to note that targets’ accent was present only during the learning task (i.e., discussion part) and 
not during the matching task (in contrast to the categorization based on visual cues tested in 
Experiment 1). This proves that information organization already took place at the beginning in 
such a strong way that it persisted until the end of the matching task. 
Therefore we can conclude that beside visual cues, auditory cues (e.g., accent) also 
influence our perception and as a consequence also our social categorization. This is supported 
by Fiske and Neuberg (1990), a notion that a social category is activated as soon as a perceiver 
encounters the first meaningful information. We also showed with the previous two experiments 
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that this occurs independently of the modality of information presentation (e.g., visual or 
auditory). 
3.6 Experiment 3 
Hitherto, we established that categorization can be triggered both by less salient visual 
cues (typical German vs. Italian look) as well as plain auditory cues (e.g., accent presence or 
absence). Even though these findings are quite robust, they still leave some unanswered 
questions. As pointed out by Klauer & Wegener (1998) the original WSW procedure is not 
complete. Specifically, it does not give the possibility to participants to say that they do not 
remember some statements whatsoever. Thus participants are forced to guess, which possibly 
leads to an equivocal result interpretation. Moreover the same outcome (e.g., correct assignment) 
could be caused by different underlying processes (i.e., memory vs. guessing), that is 
discrimination that cannot be done with traditional WSW paradigm method.  
To begin with, participants were not given the opportunity to indicate whether they even 
remembered the given statement at all (i.e., item memory). It is known from literature that 
participants frequently fail to distinguish between old and new items, thus their item memory is 
less than perfect. So it could be that because of extremely low item memory, participants are 
only guessing, and in such way their between and within category errors level themselves (after 
correcting for between category assignments). This is even more probable when there is no 
structural fit (cf. Oakes, 1987), meaning that the content of the statement was useless for 
identifying the source. 
One possible problem could be due to the extremely poor item/statement memory. In this 
extreme case, category salience could still be high, even if within category errors are smaller 
than between category errors, which would be due only to chance (because there is no memory 
for statements and as a result, all assignments are completely random). 
The second problem concerns person memory. If one particular target is so well 
remembered that almost all of his statements are correctly assigned to him/her, in this way the 
difference of within and between category errors would be practically zero, even though his/her 
category membership might be highly salient. This is due to the process of social perception of 
individuals. A model of impression formation introduced by Fiske and Neuberg (1990) indicates 
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that a perceiver creates an impression of a target somewhere on a continuum that goes from 
category based to person based.  
To summarize, even though intra – inter category errors differences tell something about 
category salience it does not offer the complete picture of all cognitive processes involved. 
Following the rational from earlier, there are at least 4 cognitive processes that should be taken 
into account when interpreting results using the WSW paradigm: 
Item discrimination - is there actual memory for any given statement that needs to be assigned; 
Person discrimination - in case that the item discrimination is given, is there memory for the 
speaker; Category discrimination – given item discrimination, but lack of person discrimination, 
is there memory for a target’s category membership; Guessing – when accessible information is 
not enough to identify the target, the participants needs to guess the target from a set of possible 
one. This set may be just a part of total set of targets, thus different kinds of guessing should be 
accounted for. 
3.6.1 Multinomial model 
As mentioned before, the biggest problem with the original WSW paradigm is that 
participants are not allowed to say that they do not remember some statements, and are therefore 
forced to guess. To overcome this problem a very simple change was made to the original WSW 
procedure (cf. Klauer & Wegener, 1998). In the matching task, besides statements from the 
discussion part, participants now also received a set of new statements. Participants first had to 
decide whether a given statement was old (i.e., previously presented) or new (i.e., not previously 
presented). If the statement was categorized as new, another statement would appear on the 
screen, whereas if it was categorize as old, all the targets would appear, and the participant 
would have to say which target made this statement. 
Thanks to this ingenious change, it was possible to obtain a data set that could then be 
analyzed using the multinomial model (Riefer & Batchelder, 1988). Multinomial processing tree 
models are simple models that can be applied to any categorical data, and they allow measuring 
underlying or latent cognitive processes. This is possible because each cognitive process that can 
occur is represented with a certain parameter that is estimated based on frequencies obtained 
from the data set. Each participant’s answer was coded for one of the possible types of answers. 
For example if a given statement was from an Italian target, it could either be assigned to him 
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correctly, or to another Italian target, or indeed a German one, or it could be assigned to new 
statements altogether. So finally we have three sources (i.e., Italian, German target and new 
statement) each having the possibility of getting one of 4 possible assignments3 (i.e., correct 
assignment, Italian/German target and new statement). The data matrix with respective 
frequencies is represented in Appendix 4a and 4b. 
 
 
 
 
Figure 3. The multinomial model of social categorization in the modified ‘‘who said what?’’ 
paradigm; the partial tree for statements made by a member from the subcategory of Italian 
looking man. 
Response categories are shown in rectangles to the right; they are defined in Table of Appendix 
4a. itcorr correspond to response Category1; itit errors to Category 2; itge errors to Category 3; 
itnew to Category 4. DAf = probability of detecting a statement made by a speaker from 
Category A; CAf = person discrimination parameter; dAf = probability of correctly 
discriminating category of statement made by a speaker from Category A; a = probability of 
guessing that a statement is made by a speaker from Category A; b = probability of guessing that 
a statement is old. 
 
 
                                                 
3 A new statement can either be assigned to a wrong target or to a new statement but never to the correct assignment, 
since it was not made during the discussion. That is why for the source of new statements, only three assignments 
are possible. 
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Figure 3 displays the processing tree representation (Hu & Batchelder, 1994; Klauer & 
Wegener, 1998) of our multinomial model (i.e., application of Klauer & Wegener, 1998 
validated model) that describes the participants’ answers based on processes of item 
discrimination (parameter D), person discrimination (parameter c), and category discrimination 
(parameter d) as well as three guessing processes. The three different guessing processes are as 
follows: guessing the item status, old vs. new (parameter b); guessing the category (parameter a); 
guessing the person within the given category (parameter 1/n). Some of these parameters (e.g., 
D, d, c) are kept differentiate between the trees in order to be able to control whether for example 
there is different item or category memory between categories (i.e., targets). On the other hand, 
the parameter for guessing the person within the given category, 1/n, is kept constant (where n 
corresponds to category size), whereas guessing the item status (parameter b) and guessing the 
category (parameter a) are not being differentiate between different categories. A more precise 
description of the model and single parameters in this multinomial model, as well as its 
validation in contest of the WSW paradigm has already been provided by Klauer & Wegener 
(1998). 
3.6.2 Method  
3.6.2.1 Participants 
A total of 60 students from Friedrich Schiller University Jena participated in this 
experiment. Half of them were assigned to the Face condition (22 females and 5 males), the 
other half to the in Voice condition. The age ranged from 19-31 (M = 21.9, SD = 2.93) in the 
Face condition, and from 18-28 (M = 21.67, SD = 2.48) in the Voice condition. Participants were 
randomly assigned to the Face condition versus the Voice condition. 
After giving their consents to take part in the experiment participants underwent the experiment 
individually on the computer, in session of about 20-25 minutes. At the end of the experiment 
participants were fully debriefed and rewarded for their participation with either a chocolate bar 
or partial course credit.  
3.6.2.2 Materials & Procedure 
Materials used in this experiment were almost identical to the ones used in Experiments 1 
& 2. The difference was that now we had 4 targets belonging to the same category, whereas 
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previously there were only 3 targets in each category. In this way there were always 8 different 
male targets present in one discussion sequence (cf. Klauer & Wegener, 1998). This change was 
made in sight of our fourth and fifth experiment, so we wanted to offer a comparable basis.  
There were also some minor changes regarding the procedure compared to the previous 
two experiments. First, we changed the introduction of the experiment. Whereas in the previous 
two experiments participants knew that they were to match statements and speakers later on 
(memory condition), in this experiment we directed participants that they were not to do 
anything in particular. They were only asked to try to form an impression of the group as a whole 
during the discussion (i.e., impression formation condition). Originally, Taylor et al. (1978) have 
tested both instructions. The rationale behind it was to test whether the categorization occurs to 
the same degree when participants are warned that they’ll have to match statements and speakers 
later on, in comparison to when participants are only instructed to make an impression of a group 
as a whole. Since there was no significant difference in category activation between these two 
conditions, authors argued that categorization takes place spontaneously. Given that we used a 
memory condition in the previous two studies, and that Taylor and colleagues found no 
difference between these two conditions, we decided to use an impression formation condition in 
our third experiment. Another reason for this decision was due to the framework offered by 
Klauer & Wegener (1998) introducing the multinomial modeling in the context of the “who said 
what” paradigm. 
The third and final change was made during the matching task. Here instead of just 
having to assign the statements from the discussion, new 48 statements were added and 
participants first had to decide whether a given statement was old (i.e., previously presented) or 
new (i.e., not previously presented). If the statement was categorized as new, another statement 
would appear on the screen, whereas if it was categorized as old, all targets would appear and 
participants would have to say which target made this statement. As introduced before, 
participants now had the opportunity to say that the statement was new if they had no memory of 
it.  
To summarize, we had two conditions in this study. In the first, (Face condition) we had 4 male 
targets having typical Italian and 4 typical German looks, whereas the statements were presented 
in written form (without any voices). In the second, (Voice condition), 8 neutral looking male 
targets were sampled with 4 speakers with Italian accent and 4 that spoke accent free German. 
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Each one of 8 targets made 6 statements during the discussion part for a total of 48 statements 
presented. Instructions were kept the same for both conditions, that is, participants’ tasks were to 
follow attentively the discussion and try to form the opinion of a group as a whole, without 
having to pay attention to anything in particular. In the matching task besides 48 statements from 
discussion, 48 new statements were added. The choice between old and new was completely 
random, meaning that any statement could be old or new, and they were also kept equal 
thematically. Participants’ task was to decide whether the given statement was old (i.e. 
previously presented) or new (i.e., not previously presented). In the former case all male targets 
would appear on the screen and participants would have to match the statement to the speaker. In 
the latter case, the next statement would appear. 
3.6.3 Results & Discussion 
To analyze our data we used AppleTree software (Rothkegel, 1999), and the unit of 
measure was given by frequencies for each possible assignment (see Appendix 1a and 1b with 
data matrix and frequencies). Our multinomial model consisted of 6 trees each one 
corresponding to a different source (Italian speaking, German speaking, new source for Voice 
condition; Italian looking, German looking and new source for Face condition). The goodness of 
fit of this model was evaluated by means of Chi-square for a given data set. All 19 parameters 
were estimated using the maximum-likelihood method as explained by Batchelder & Riefer 
(1999), to obtain the baseline model.  
To begin with, we set parameters (corresponding to cognitive processes) for item 
discrimination equal within one condition (i.e., DA = DB = DN), but let variable between two 
conditions. Also, guessing the item status (parameter b) was set equal between the two 
conditions. Finally the parameter corresponding to guessing the person within correct category 
(1/n) was kept constant at .25 throughout the categories and two conditions.  
This baseline model (see Table 2) used some theoretical and statistical assumptions in 
setting the default parameters even. The goodness of the fit was very satisfactory, χ2 (3) = 1.55, p 
= .67.  
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Table 2 Parameter Estimation and 90% Confidence Intervals (CIs) for Base Model Including 
Both Conditions (Only Face and Only Voice) in Experiment 3.  
 
 Face Study Voice Study 
Parameter Estimate CI Estimate CI 
DA = DB .72a .69-.75 .63b .60-.66 
DN .72a .69-.75 .63b .60-.66 
dA .49 .33-.66 .51 .32-.69 
dB .48 .29-.66 .56 .42-.69 
cA .30 .25-.36 .21 .16-.27 
cB .29 .24-.35 .27 .21-.33 
a .48 .36-.61 .57 .46-.68 
b .16c .14-.19 .16c .14-.19 
 
Note. A= Italian targets; B = German targets; N = distracters; DN, DB, DA = parameters of item discrimination; dA, dB 
= parameters of category discrimination; cA, cB = parameters of person discrimination; a = probability of guessing 
Category A; b = probability of guessing a statement is old. 
a Parameters set equal.  b Parameters set equal.  c Parameters set equal. 
 
 
Alternative models were tested, against this one, to see whether there are differences 
between the parameters. Non-significant values of goodness-of-fit, indicate that the deviation of 
model predictions from the data is not significant (i.e., that the model fits the data), whereas 
significant values indicate loss of goodness of the fit. After setting the Item memory (parameter 
D) equal for Face and Voice condition, the model did not fit the data anymore, Δχ2 (1) = 8.4, p < 
.05, indicating that item memory was superior in Face than in Voice condition. Though not 
predicted, this finding can be explained with the fact that in Face condition, faces as well as 
written statements were present both in learning (i.e., discussion) as well as in matching task, so 
that it may have facilitated the memory encoding. On the contrary, in Voice condition, voice 
(i.e., significant cue for categorization) was present only during the discussion part whereas in 
matching part participants only had written statements. Furthermore, after setting person memory 
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(parameter C) equal between the conditions, with Δχ2 (3) = 6.8, p = .08, indicating a non 
significant tendency that person memory was better, for the same reason in case of Face 
condition (parameter C =.30) than in case of Voice condition (parameter C = .23). Additionally, 
there was no other difference to be found in person memory between Italian and German targets, 
Δχ2 (2) = 2.11, p = .55. Finally, there was no difference between category memory (given by 
parameter d) in two different conditions (i.e., face and voice), Δχ2 (3) = 1.03, p = .79. This means 
that the category activation is independent of the art of presentation, that is if categories are 
presented visually (i.e., typical Italian and German looking men) or auditory (i.e., speaking 
accent free German or with Italian accent). This last finding was especially important in 
anticipation of our last two studies. 
We managed to indirectly test the validity of findings from the first two studies, by using the 
multinomial model for analyses. Even more importantly we managed to extend our 
understanding of underlying processes and compare directly the use of two different cues in 
category activation. The extended interpretation, offered by the multinomial model, is that the 
target categorization was not influenced by the type of cue used (i.e., typical looks or accent). On 
the other hand better item discrimination in the Face condition compared to the Voice condition 
indicated that presence of faces in both discussion and matching task furthermore facilitated the 
recognition by our participants. Whereas in the Voice condition, voice (i.e., accent) was present 
only during the discussion, increasing the difficulty of recognition in the matching task. 
3.7 Experiment 4 
Previous experiments show that socially meaningful visual cues like typical Italian or 
German look are enough to activate social categorization based on these cues (Experiment 1, 
present Chapter). Furthermore, we showed that invisible auditory cues, like presence or absence 
of Italian accent while speaking German, are perceived and used to categorize targets 
(Experiment 2, present Chapter). Ultimately, after adjusting our procedure to analyze our data 
with multinomial model we managed to demonstrate that visual and auditory cues from the first 
two experiments are equally good predictors of social categorization (Experiment 3, present 
Chapter). In other words, these studies examined the categorization along one category during 
online encoding. 
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In the following step, we decided to combine Experiments 1 and 2 and create the cross 
categories. Namely we wanted to test how participants would react when confronted with some 
congruent targets (e.g., Italian looking male that speaks German with Italian accent) and some 
incongruent targets (e.g., Italian looking mal that speaks German free) in order to find out which 
cue would be more important. Thus, with the fourth study we wanted to investigate social 
categorization along two categories during online categorization. Although we are not actually 
using two different categories, we will be using them on two different levels of presentation (i.e., 
visual vs. auditory). The question we wanted to answer is whether participants would pay more 
attention to visual or auditory characteristics of given targets and base their categorization on one 
of these two cues, or whether they are just going to combine the two cues and create 4 subgroups 
in their memory? Contrary to the first 2 experiments, where every assignment if not correct could 
be within or between category confusion, the possible outcome is more complicated in the 
current study. Because every target can be categorized into one of two categories (i.e. 
dimensions visual vs. auditory) each false assignment could be made toward one of four possible 
targets (within face & within accent category; within face & between accent category; between 
face & within accent category; between face & between accent category). 
Data from previous experiments would suggest that both categorizations (i.e., visual and 
auditory) are equally salient and thus participants would tend to categorize on a subcategory 
level. Though based on earlier experiments that used spoken language (i.e., auditory cue) as 
stimulus (e.g., Giles, 1978; Mulac & Lundell, 1982; Zuckerman et al., 1991), our expectations 
were more in direction of language/accent bias. Another reason for our predictions lies within 
ELIT, Ethnolinguistic Identity Theory, that indicates language as most important characteristic 
of one’s identity (cf. Giles, 1978; Taylor et al., 1973). Because of these facts we think that when 
visual and auditory cues of a target’s ethnicity are presented together, participants would attend 
to the auditory cue which is more meaningful to them. That is, we expect that it would become 
irrelevant to participants how the targets look like and they would only concentrate on how  they 
would speak. This means that category ethnicity based on accent is more salient than one based 
on typical look (i.e., visual cue). Thus activation and encoding on accent basis will inhibit the use 
of the typical look category (cf. Macrae & Bodenhausen, 2000). 
Our prediction is also in line with findings from Kurzban et al. (2001). In their 
experiment they managed to make a basketball team salient and at the same time, the target race 
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became “invisible”. Hence if a simple alternative category, like a basketball team, can make race 
invisible once it is salient, then the accent (i.e., socially meaningful cue) in our experiment 
should achieve the same result. Furthermore, it is common to have black and white players in a 
basketball team. However, it is less common to find someone who from visual characteristics 
corresponds to German, speaking with an Italian accent. 
Accordingly, the aim of this experiment was to show that in case of crossed categories (based on 
visual and auditory cues on ethnic background), accent should be perceived as more important 
cue and therefore be used to categorize the targets. More precisely we expect that participants 
would make overall more within accent and within face category errors than between accent and 
between face category errors, in other words participants will tend to find the best fit between 
individuating and categorizing the target by creating a subgroup (that includes both cues). 
Additionally, and more importantly we predicted an interaction between category and error type. 
Precisely, participants will more often confuse targets belonging to the same accent category 
independently of their face category. 
3.7.1 Method  
3.7.1.1 Design 
To test our hypothesis a 2 (category: face vs. voice) x 2 (error type: intra group vs. inter 
group) x 2 (condition) experimental design with repeated measures on the first two factors was 
used.  
3.7.1.2 Participants 
Participants were 29 students from Friedrich Schiller University Jena in their twenties (17 
Females and 12 Males) with different majors. Their age ranged from 18 to 29 years (M = 21.59, 
SD = 2.08), all of them were German native speakers. Students received either partial course 
credits or a bar of chocolate for their participation. 
3.7.1.3 Materials & Procedure 
Materials used in this experiment were the same as those used in previous experiments. 
More precisely, we used photographs of 4 Italian looking and 4 German looking male targets and 
8 male speakers - half of them speaking accent free German and half of them speaking German 
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with an Italian accent. We created then different face-voice pairs to produce 4 subgroups with 2 
targets each. 
Besides, we also used 2 conditions, contra balancing the specific face-voice pairs. This 
contra balancing was made in order to control that specific face-voice pairs (i.e., typical look-
accent pair) does not influence on categorization. Additionally, we also varied the statements that 
were used during the discussion part. In one condition targets used “old statements” and in the 
other condition targets used “new statements” from Experiment 3. This was done just as a 
control that there is no difference between old vs. new statements used in Experiment 3 and in 
sight of the fifth one. The experimental procedure was identical to that used in the third 
experiment. We introduced the experiment as an study on social perception, and participants 
were instructed to attend the complete discussion and try to form an opinion about the group as a 
whole, without attending to anything in particular (same procedure as in Experiment 3). The 
matching task was the same as used in the first two experiments (i.e., without addition of new 
statements). 
Because the condition did not produce any significant interaction with any DVs we will not 
report about them, but refer to the experiment as a whole. 
3.7.2 Results & Discussion 
3.7.2.1 Correct answers 
First we checked for the correct answers, that is we tested how good was participants’ 
memory. One sample t-test showed that the overall mean for correct answers (M=18.08, SD=6, 
67) was above the chance rate of six correct answers, t (28) = 9.71. Again the mean of correct 
answer was good enough to be able to talk about actual memory and poor enough to be able to 
test the error type responses. 
3.7.2.2 Error type 
Because in the previous two experiments we only used one category, e.g. accent (present 
or absent), the error type analyses were quite simple. In case of an incorrect answer, the error 
type could be either Intra or Inter group error. Though, in this experiment the analysis of error 
type become a little more complicated because, if not remembered correctly, participant could 
make one out of 4 possible confusions. For example, if we imagine that a speaker had an Italian 
52 
 
accent and a typical Italian face, confusing him with a target having an Italian accent and a 
typical German face would result in an Intra accent group error, but at the same time in an Inter 
face group error. That is why it was important to distinguish clearly error types based on 
different categories, i.e. face and voice. As in Experiments 1 and 2 we followed the procedure of 
correcting for the baseline probability for different error types. This was due to the fact that the 
inter category errors had greater baseline probability of occurring than intra category errors (cf. 
Stangor et al., 1992; Susskind, 2007; Taylor et al., 1978).  
Repeated measure ANOVA was used to test the error type based on these two categories. 
The analyses revealed a main effect for error type, F (1, 27) = 103.83, ηp2= .79, with intra group 
errors M = 11.25 outnumbering inter group errors M =7.13. Most importantly, the analysis 
confirmed the predicted interaction between error type and category, F (1, 27) = 69.20, ηp2 =.72. 
As predicted, participants made significantly more intra voice errors (M = 12.97, SD = 2.37) than 
intra face errors, (M = 9.53, SD = 2.54). The inverse pattern was truth for Inter category errors, 
were participants made more inter face errors (M = 8.56, SD = 2.33) than inter voice errors (M = 
5.41, SD = 2.45). 
Additionally we tested our data in a more traditional manner (cf. Stangor et al., 1992; 
Susskind, 2007) considering four types of errors separately rather than overlapped for two type 
of errors (Intra and Inter) and two categories (Face and Voice). In other words, because there 
were four different types of targets and misattributions could be assigned to any of these four, 
resulting with 4 types of error. For example, a statement made by an Italian looking and Italian 
speaking man could be assigned to another Italian looking and Italian speaking male (Intra Face-
Intra Voice) or an Italian looking but German speaking man (Intra Face-Inter Voice), or a 
German looking but Italian speaking man (Inter Face-Intra Voice) or even to a German looking 
and German speaking (Inter Face-Inter Voice) man.  
To test differences between these four types of errors we run repeated measures ANOVA 
for the four types of error. Indeed, there was a significant effect for error type F (3, 84) = 61.19, 
ηp
2 = .69. As presented in Figure 4, participants relied to the same degree to both categories 
(indicating subtyping) as well as exclusively to the targets’ accent while neglecting targets’ 
appearance. This finding confirms previous findings indicating that categorization takes place 
almost exclusively on the dimension of voice, neglecting thereby the face information. 
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Figure 4. Amount of the four error types in Experiment 4. Indicating predominance for 
subtyping (Intra Face Intra Voice category errors) and for categorization based on the voice of 
targets (Inter Face Intra Voice category errors) 
 
 
The data pattern suggests that even though both categories are salient per se, accent 
category is more salient and thus inhibit the face category activation. Consequently, when 
organizing information in online categorizations participants used accent as a meaningful cue 
regardless of targets’ look. Indeed participants much more likely misattributed statements of 
speakers with Italian (German) accent to another speaker with Italian (German) accent, 
regardless of the typicality of his face ( i.e., making more Inter Face Intra Voice errors). 
Interestingly, category based on faces had an advantage because it was presented both 
during the discussion (learning) part as well as during the matching task, whereas the accent was 
presented only during the discussion part. This fact seems to point out that participant already 
used accent to organize information about the targets, and the link created at that time was strong 
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enough to last until the matching task. This goes in line with the theory of Fiske & Neuberg 
(1990) that the most salient and important information will be used to activate the corresponding 
category. To conclude, when presented separately both visual as well as auditory cues, had an 
equal impact on category activation, though when presented together it seems that auditory cues 
are socially more meaningful and salient, and therefore are stronger predictors for the activation 
of a certain category.  
One question remains quite unexplained: the cognitive processes underlying this effect. 
As pointed out by Klauer and colleagues (2003) one cannot disentangle effects that maybe due to 
just guessing while matching statements with speakers, as for example reconstructive category 
guessing, or person guessing.  The reconstructive category guessing does not present much of the 
problem in present case because the statements used in the discussion were irrelevant to the 
categories used (i.e., targets were presented as students giving their opinion about university, 
therefore nor accent nor typical look were relevant cues). In attempt to offer an answer to that 
question (as well as to reveal the contribution of other cognitive processes) the same experiment 
was run again using an adjusted procedure for a multinomial model. 
3.8 Experiment 5 
Using the knowledge from the previous experiments reported in this paper as well as 
knowledge of statistical issues studying cross categorization using the WSW paradigm (cf. 
Klauer et al., 2003) we designed the following experiment. Here we wanted to test the 
underlying processes contributing to online categorization. In order to do that we adjusted our 
procedure as explained previously in the third experiment. 
3.8.1 Multinomial model 
Since in this experiment we use crossed categories, the multinomial model is also more 
complicated than that one used in the third experiment. As in the previous studies, new 
statements were added during the matching task, so that participants had first to make a decision 
whether that statement was old or new. In case of categorizing the statement as old, participants 
had to say who made that statement, by indicating the number corresponding to the target. If they 
categorized it as new, another statement appeared. As it is shown in Appendix 5, depending on 5 
different sources (4 types of target and new statement) assignment is possible among 6 different 
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answers, correct assignment, or assignment to any of other 5 sources. Possible assignments 
outcome differ based on probability that certain contributing processes occur.  
In this way we were able to assess each latent cognitive process by a parameter reflecting the 
probability of the corresponding process to occur, as previously shown by Klauer et al. (2003). 
The parameters, or contributing cognitive processes, are similar to those already introduced in 
Experiment 3 with some additions due to more complex categories (see Figure 54 for a part of 
the new multinomial processing tree used) 
Besides already known parameters as distracter (DN) and item detection (Dii, Dig, Dgi, 
Dgg), item status guessing (parameter b), person memory (parameter c) and guessing person 
within the relative subgroup (fixed parameter 1/n). Additionally there were several types of 
category memory in addition to reconstructive category guessing. 
For category memory we differentiated between 3 different cognitive processes, 
represented by 3 different parameters. Parameter dvf (face, voice - subgroup memory), i.e. joined 
memory for both face and voice category; parameter df (face, not voice) exclusive for face 
category memory; and finally parameter dvnf (not face, but voice) for exclusive voice memory. 
Reconstructive category guessing: given by parameter a. This Parameter corresponds to the bias 
to choose a speaker from a certain social category instead of another, when there is no actual 
memory for this specific speaker or his category. The two parameters (parameter a) are as 
follows: category guessing voice and category guessing voice. 
 
                                                 
4 We changed slightly the original Model structure adopted by Klauer et al. (2003, p. 348) to be able to use it within 
the AppleTree program. In detail, in the upper part of tree containing voice category memory (diif in our model, 
Figure 5) originally all 4 possible category memories are estimated in parallel, whereas in our case we had to put 
subgroup category memory (dvf) and exclusive voice memory (dvnf) as conditional probabilities depending on 
exclusive face memory (df). In order to correct for this difference, we calculated manually unconditional values of 
dvf = df x dvfconditional; and dvnf = (1-df) x dvnf conditional. In the following we will not report on these calculations, 
though all values reported are indicating unconditional probabilities. 
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Figure 5. The multinomial model of crossed social categorization in the modified ‘‘Who said 
what?’’ paradigm; the partial tree applies for statements made by a member of the subcategory of 
Italian looking Italian speaking. 
Response categories are shown in rectangles to the right; they are defined in Table of Appendix 
5. ititcorr correspond to response Category1; itititit errors to Category 2; ititgeit errors to 
Category 3; itititge to Category 4; ititgege to Category 5; ititnew to Category 6. 
 
 
3.8.2 Method  
3.8.2.1 Participants 
Participants were 33 students (21 female and 12 male) from the Friedrich-Schiller 
University Jena with different majors. Their age ranged from 19 to 30 years (M = 22.64, SD = 
2.76). Students underwent the experiment in individual sessions of 20-25 minutes using a 
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computer. At the end of experiment they were fully debriefed and reworded with either chocolate 
bar or partial course credit. 
3.8.2.2 Materials & Procedure 
Materials were identical as those used in Experiment 3, with the only difference that in 
this experiment we combined accents and typical looks, whereas in the third experiment 
participants saw only variation in targets’ accent or look. On the whole we had four types of 
targets with 2 targets for each type (based on different face-voice combinations). The procedure 
was identical to Experiment 3: 96 statements were used in a matching task (48 new statements 
and 48 statements known from the discussion part). The division of phrases as old or new was 
arbitrary, meaning that statements presented as new also could have been part of the discussion, 
since they respected the same thematic criteria. Furthermore, in the third experiment we found no 
differences between old and new statements. Hence, we used only one sample of old/new 
statements. 
3.8.3 Results & Discussion 
To test our model we applied a multinomial model using Apple Tree (Rothkegel, 1999); 
units of analyses were the frequencies of the 29 possible answers (see Appendix 5 for the data 
matrix). From the initial model with 38 parameters we calculated the best fitting baseline model 
that had a satisfactory goodness of fit, χ2 (3) = 1.05, p = .79 (see Table 3).  
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Table 3: Parameter Estimates (PE) and 90% Confidence Intervals (CIs) for Experiment 5 
 
Process Parameter Estimates CI 
Distracter recognition DN .68 .64-.71 
Item Recognition Dgg .68a .64-.71 
Dig .68a .64-.71 
Dgi .68a .64-.71 
Dii .68a .64-.71 
Item status guessing b .13b .09-.16 
bgg .36c .25-.47 
big .36 c .25-.47 
bgi .13 b .09-.16 
bii .13 b .09-.16 
Person memory cgg .52 .43-.61 
cgi .15 .06-.24 
cig .39 .30-.49 
cii .21 .12-.30 
Exclusive voice memory dggvnf .75 .39-.99 
dgivnf .62 .35-.89 
digvnf .61 .33-.88 
diivnf .49 .18-.80 
Exclusive face memory dggf .22 .08-.44 
dgif .09 .07-.24 
digf .23 .08-.53 
diif .28 .02-.47 
Subgroup memory dggvf .01 .002-.21 
dgivf .09 .06-.25 
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Process Parameter Estimates CI 
digvf .11 .09-.18 
diivf .25 .05-.46 
Category guessing voice agg1 .63d .51-.75 
agi1 .63d .51-.75 
aig1 .63d .51-.75 
aii1 .63d .51-.75 
avf .63d .51-.75 
avnf .63d .51-.75 
Category guessing face af .47e .35-.59 
agg2 .47e .35-.59 
agi2 .47e .35-.59 
aig2 .47e .35-.59 
aii2 .47e .35-.59 
Person guessing 1/n .50 constant 
 
Note: gg = target with German face that spoke accent free German 
gi = target with German face that spoke German with Italian accent 
ig = target with Italian face that spoke accent free German 
ii = target with Italian face that spoke German with Italian accent 
a Parameters set equal. b Parameters set equal. c Parameters set equal. 
 d Parameters set equal.  e Parameters set equal.  
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In order to gain some degrees of freedom (i.e., to be able to calculate our parameters) we 
set some of them equal while other were allowed to vary. This procedure was done following the 
rationale explained in Klauer et al. (2003) as well as adopted to our specific experiment and the 
research questions as explained below.  
All 4 (equal to 4 subgroups, Dii, Dig, Dgi, Dgg)5 item recognition parameters were set equal 
to distracter recognition parameter (DN) since there was no theoretical or practical reason for any 
difference between them. Additional degrees of freedom were obtained by constraining all 
parameters for guessing category Face equal (for all subgroups); as well as parameters for 
guessing category Voice (all parameters for the different subgroups were set equal). Further on, 
we set parameters for item status guessing (parameter b) equal for all German speaking targets. 
Separately additional parameters b for all Italian speaking targets together with distracter status 
guessing were set equal. Setting all item guessing parameters equal did not result in a satisfactory 
goodness of fit, so we needed to differentiate some of the subgroups, resulting in a higher 
guessing bias for German (big, bgg) than for Italian (bgi, bii) speaking targets. After defining the 
base model fitting our data, we proceeded by comparing different alternative models to the base 
model. Significant Chi square value indicated significant loss of fit, indicating that parameters 
set equal were in reality different. 
We started by testing the person memory (parameter c) for the same face group. After setting 
parameters equal there was no significant loss of fit Δχ2 (2) = 4.97, p = .08, meaning that there 
was no difference in person memory based on type of face (i.e., typical Italian or German). 
Though after testing for person memory based on the same accent group there was a significant 
loss in fit Δχ2  (2) = 41.21, p < .001 (see Figure 6). This finding indicates that targets that spoke 
German with Italian accent were remembered less than targets that spoke accent free German 
(see Figure 5). This suggests that the out-group was perceived as more homogeneous and was 
therefore less remembered on an individual basis as it was the case for the German speaking 
targets, a clear example of out-group homogeneity. Interestingly, the group membership was 
                                                 
5 The abbreviation for four types of item memory are as following: Dii = Italian looking and Italian “speaking” 
target; Dig = Italian looking and German “speaking” target; Dgi = German looking and Italian “speaking” target; Dgg 
= German looking and German “speaking” target. This type of abbreviations is kept constant thru out the 
dissertation. 
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assigned based on the way the target spoke, but independently on how he looked. This gives the 
first support to our hypothesis that auditory information inhibits the visual one in this case. 
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Figure 6.Experiment 5: Person Memory for targets speaking accent free German and German 
with Italian accent independently of their looks. 
 
 
After setting all parameters for exclusive face memory Δχ2 (3) = 2.7, p = .44 and for exclusive 
voice memory Δχ2 (3) = .51, p =.92 equal the model preserved the satisfactory goodness of fit. 
Though, after setting equally parameters for exclusive voice and face memory (see Figure 7) 
there was significant loss of goodness of fit Δχ2 (9) = 51.42, p < .001, indicating better exclusive 
memory for voice (i.e., accent) than for exclusive face memory. 
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Figure 7. Direct comparison of Exclusive Face and Exclusive Voice memory in Experiment 5 
 
These results confirmed our hypothesis: Accent is a more relevant cue in directing 
categorizations when compared to visual cues (i.e., typical look). Accordingly, participants relied 
much more on how targets spoke to create categories. It is important to note that whereas the 
face of targets was presented throughout the experiment (i.e., in discussion and matching task) 
the accent was presented only during the discussion part. This shows that the initial information 
about targets was so important to the participants that it persisted till the end of the matching 
task, even in the absence of accent. Also the person memory shows the same pattern as exclusive 
category memory, demonstrating that it was practically irrelevant for the participants how the 
target looked like - instead they relied only on the way the target spoke to assign him to a given 
category. This categorization was completely spontaneous, since participants were only told to 
observe discussion and to get an impression of all targets as a group. So even if not asked to, 
participants still categorized the targets, and they did so using the most salient and important cue 
to them, namely accent. 
3.9 General Discussion 
Starting form Allport’s (1954) seminal writings, social categorization has interested many 
authors till this day (e.g., Macrae & Bodenhausen, 2000; Rosch, 1978; Turner, Oakes, & Paulus, 
1989; Turner, Sachdev, & Hogg, 1983). It seems to be a natural and inevitable social 
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phenomenon, often underlying other processes, as for example stereotyping. Yet in this paper we 
offer an original approach to this subject, namely by using accents as cues for categorization.  
This chapter had several goals. First, we wanted to show that not only highly salient 
categories like race or gender, but also less salient (visible) one like for example typical look 
indicating ethnical background (e.g., typical Italian vs. German look) are important in directing 
one’s attention in categorizations. People tend to categorize (Macrae & Bodenhausen, 2000; 
Rosch, 1978), independently whether inanimate objects or other people, and in order to be able 
to successfully in doing so, they need to be able to identify meaningful information. Those 
important features trigger given categories. Accordingly one could state, that it is not only 
important how much a certain cue is salient or not, but just as well it matters how meaningful the 
cue is. Moreover, there is no objective salience of a certain category or cue (cf. Turner, Hogg, 
Oakes, Reicher, & Wetherell, 1987; Turner, N. Ellemers, & Doosje, 1999), but it is all about 
context that can make some cues more salient than others. On the other hand, the social 
meaningfulness of a given category is quite constant, though still it is not completely 
independent of context (i.e., it is always possible to create artificially contexts where given 
categories would not be important). Accordingly, in the case of our target having a typical Italian 
look compared to a target having a typical German look, it is a socially meaningful category (i.e., 
ethnicity) - even though objectively the difference is not as strong as in the case of male vs. 
female targets. Furthermore results indicate that it was completely irrelevant for participants 
whether they heard the targets speaking or not when meaningful information was presented only 
as a visual cue (cf. Experiment 1, Chapter 3). In other words, speech did not carry any 
meaningful information with itself, whereas face did (i.e., typical Italian vs. German look). 
The second step in this project was to focus on another important cue that seems to be 
rather neglected in many researches on social categorization, namely speech (i.e., auditory cue). 
Even though we tend to think that we are extremely influenced by visual cues, it starts to emerge 
from different lines of research that this may be wrong, or at least incomplete. Auditory cues 
have very strong impact on our perception. As demonstrated by Zuckerman and colleagues 
(1989; 1991), attractive faces presented with unattractive voices looses the attraction ascribed 
when the faces were presented without any auditory information. Not to mention that aesthetic 
qualities of voice and speech also influenced the perception of personality traits (e.g., Zuckerman 
et al., 1991). In our experiments, we wanted to investigate the role of auditory cues (i.e., accents) 
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on social categorization. Because accent was perceived as a highly meaningful cue, it was also 
used to categorize. This was true both for the condition were actual faces (neutral looking men) 
were paired with voices, as well as when only outlines (no visual information) were paired with 
voices. Again, mere presence of visual, but non meaningful cue, did not have influence on 
category activation when the meaningful information was in an auditory cue. 
Third step in our project was to see, what would happen if we were to create crossed 
categories using these two cues, i.e., visual (typical looks) and auditory (accents) cues. From 
base line, both visual as well auditory cues had equal “chances”. Indeed: When tested separately 
(Experiment 3), both were equally strong predictors of categorization. Still, our prediction was in 
favour of the accent. Fundaments for our prediction lies in the Ethnolinguistic Identity Model 
(i.e., ELIT - Giles, 1978). Namely, we predicted that by crossing these two cues, participants 
would not attend to face anymore, but only to accent. In fact, our prediction was confirmed. It 
was completely irrelevant for participants how did target look like, it only mattered if he was 
speaking with or without the accent; almost as if participants became blind to visual cues in 
presence of so meaningful auditory cues.  
One could argue that maybe the difference in the salience of these two cues may be different to 
start from. Despite the fact that intuitively one could say that a typical German and an Italian 
looking target differentiate less than two speakers that speak with or without the accent, our 
results indicate otherwise. To begin with, effects of both separate studies are almost identical. 
Face actually has an advantage over accent in the experiments conducted because it is present in 
both tasks, learning and matching, whereas accent is presented only during the learning task. 
That indicates that targets were categorized online during the discussion part, and by the time the 
matching task came, the categorization was so strong, that they did not even need the accent 
anymore. 
What can we conclude from this? Language is a very important and extremely powerful tool in 
studying person perception and categorization. It is diagnostically of many characteristics (e.g., 
ethnical background, personality traits, etc.). More importantly people are less inhibited by social 
desirability when reporting their attitudes toward different accents for example. The Romanian 
philosopher Emil Cioran (1911-1995) once said: “We inhabit a language rather than a country.”. 
That is why social psychologist should account more for it when trying to understand phenomena 
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like person perception, categorization or stereotyping. Furthermore we should not forget that 
language is the primary tool we use while regularly communicating with the world outside. 
3.10 Conclusions 
With these five experiments we provided a very solid basis for future studies on (cross) 
categorization. More importantly we showed that a given category, as in our case ethnicity, can 
be present both in visual as well as in auditory cues. Still it seems that auditory cue is the 
“privileged” channel for indicating ethnicity. Up to know there has not been much research about 
multichannel presentation of same category information. To some extend different category 
presentations has been used by Klauer and colleagues (2003). They varied the context relevance 
(e.g., Hewstone et al., 1991; van Knippenberg et al., 1994) of the categories age and gender, 
either by varying stereotypical statements that targets made or by showing pictures clearly 
indicating different targets (e.g., old-male). As usual for testing cross categories (cf. Fiske & 
Neuberg, 1990; see also Stangor et al., 1992) participants mostly used subtypes (including both 
age and gender information). When using visual cues to present categories, exclusive gender 
memory was superior to the age, but the opposite was true when categories were presented 
verbally (i.e., in form of stereotypical statements). 
This finding is very interesting because it shows that also the modality of category 
presentation (in this case context relevance by either visual or verbal stimuli) influence the 
outcome of cross categorization. On the other hand our findings also prove that while looking at 
one single category presentation modality plays a very important role. Hence we decided to use 
ethnicity and gender, both categories considered as primary dimensions used for categorization, 
and confront them in cross categorization by varying the presentation modality. It is important to 
note that both categories can be equally good presented with visual (cf. Klauer et al., 2003; 
Stangor et al., 1992) as well as auditory cues (cf. Clopper, Conrey, & Pisoni, 2005; Ko et al., 
2006). 
Our third and last project aimed at providing deeper insights at cross categorization and 
presentation modality by using gender and ethnicity. 
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4 The Influence of Presentation Modality on Cross Categorization 
Based on Gender and Ethnicity 
People we know and meet in our daily lives belong simultaneously to multiple categories. 
Additionally a single category is also present in multiple channels (e.g., gender is present both in 
visual cues like for example hair cut/ make up as well as in auditory cues like voice), indicating 
the extreme complexity of social reality. 
There are at least three different types of situations in which we encounter other people in 
everyday life. One example would be seeing a picture of an individual in the paper. Still, we are 
able to tell many things about that person (e.g., gender, proximal age, etc.), in other words, we 
perceive many of the categories that person belongs to. Another example is talking to an 
unknown person via phone where visual information is completely absent; also in this case we 
are able to tell whether the given person is male or female as well as whether he/ she is speaking 
with or without an accent, etc. Though most commonly we meet people for example on the street 
where we can see them but at the same time also hear them, so now instead of having only one 
channel of information available we have two channels. Each of these two channels are giving 
almost simultaneously cues for the different multiple categories that person belongs to.  
Multiple social categories are being used since quite recently (Crisp & Hewstone, 2007) 
to study social categorization. Indeed it is implausible to believe that people at a given point in 
time are being perceived only on the basis of one of their multiple social categories (i.e., 
identities). Furthermore, as mentioned before, some categories can be present through different 
channels (cues). In addition, it does not seem that multi channel research received much of 
interest in social psychological studies. Nonetheless, in the experiments presented in Chapter 3 
we showed that people attend also to auditory cues besides to only visual cues, which have been 
used more frequently to study social categories (cf. Macrae & Bodenhausen, 2000). For some 
categories, like ethnicity it is probable that auditory cues (i.e., accent) are more salient and 
important in category activation compared to equivalent visual cues (cf. Chapter 3, Experiment 4 
& 5). 
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Using these facts as a starting point, we decided to test two categories (i.e., gender and 
ethnicity) in cross categorization while varying the presentation’s modality (i.e., auditory, 
visual). Both gender and ethnicity are two primary dimensions in category activation, though it 
seems (e.g., Stangor et al., 1992; Susskind, 2007) that when used both together in cross 
categories gender is used (almost) exclusively. Though, it is important to note that in those cases 
categories were presented by only visual cues. 
4.1 Gender in studies on cross categorization 
Gender is one of the primary dimensions together with race and age (e.g., Brewer, 1988) 
that received much attention in studies on social categorization (Arcuri, 1982; Taylor et al., 
1978) and stereotyping (Fiske, Cuddy, Glick, & Xu, 2002; Glick & Guimond, 2006). It is also 
one of the first acquired categories by children of about two years of age (Singh, 2006), and 
gender is unique by the fact that it is the only category that divides our world population in two 
approximately equal halves (United Nations, 2001). 
Gender seems to be a frequently used category in studies on categorization (Arcuri, 1982; 
Beauvais & Spence, 1987; Ko et al., 2006) as well as on cross categorization (Klauer et al., 2003; 
Stangor et al., 1992). The salience and importance of the category gender is also depending on 
the fact that it is one of the first acquired categories at age of two (Singh, 2006). Therefore it is 
not surprising that it was often used also to study social categorization as well as stereotyping 
(Biernat, Kobrynowicz, Swann, Langlois, & Gilbert, 1999; Klauer et al., 2003; Ko et al., 2006). 
In this project we are not trying to argue that gender is no important and salient social category; 
on the contrary we are trying to explore this phenomenon more deeply. As already Ko and 
colleagues (2006) noticed, auditory cues seem to be completely absent in studies on social 
categorization, also including those studies looking at gender as a relevant category. Many 
studies using gender as the relevant dimension in categorization argue that is impossible to 
oversee it (e.g., Brewer, 1988; Kurzban et al., 2001). 
Van Knippenberg & Dijksterhuis (2000) suggested that the extent to which a social 
categorization, such as gender, has a “general” normative fit (i.e., is subjectively believed to co-
vary with important stimulus features) as for example appearance, attitudes, etc. and therefore 
could be regarded as an individual difference factor. It appears plausible that these individual 
differences in normative fit are closely associated with “category chronicity”. Hence, it could be 
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argued that perceivers would be more likely to activate those social categories, for which they 
have strong stereotypes about. Thus, the existence of strong stereotypes in a perceiver’s mental 
repertoire may be a causal factor for the usage of the given social category while perceiving of 
social events. Though, one should consider this type of conclusions with attention. As Macrae & 
Bodenhausen (2000) noted, the activation and application of a category are two different 
processes (see also Macrae et al., 1999). Even though these studies show the gender activation, 
this activation does not necessary imply also its application (e.g., in categorization or 
stereotyping). Klauer et all.(2003) used gender and age in their experiment on the cross 
categorization. Additionally, they also varied the context relevance, that is whether categories 
were presented visually (via photograph) or verbally (using stereotypical statements to indicate 
the given category). In case of visual presentation, participants attend more to targets’ gender 
than to their age, whereas in case of the verbal category the opposite was true (beside the overall 
tendency to subtype targets), meaning that simple category presentation modality was enough to 
overwrite the solo gender effect. These findings are opponent to Brewer’s (1988) theorizing 
about primary dimensions (i.e., highly salient) like gender, race (ethnicity) and age. In fact, she 
argues that those primary dimensions, when presented together, are activated simultaneously and 
lead to classifications based on both dimensions (i.e., subcategorizing) 
Another critical point, as introduced earlier (cf. Klauer et al., 2003), is the category 
presentation. The majority of studies on cross categorization used labels or visual stimuli to 
present given categories including gender. Ko et al. (2006) showed that perceived femininity of 
voice influenced the categorization outcome both when participants were confronted with all the 
same gender as well as with different gender targets. These findings (see also Zuckerman & 
Driver, 1989; Zuckerman et al., 1991) indicate that results obtained one dimension (i.e., visual) 
might not be able to fully explain the real life. It is a bit like trying to demonstrate a three 
dimensional building on a simple two dimensional drawing; one might understand the ruff 
picture but lots of details (that contribute to generalization of conclusions) get lost. 
Precisely this auditory component (Ko et al., 2006) is what was of our central interest while 
designing this project, in other words, the question how different presentation modalities of 
multiple categories influence category perception and activation of those categories. We aimed 
to “see” if participants would in case of, for example, Italian women see women or Italian or 
both. We used the term “see” because we wanted to test participants’ ability to “see” also the 
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Italian accent and feminine voice, as well as to test what happens when both visual and auditory 
cues carry categories’ information.  
4.1.1.1 Material selection 
As for the first project, also here we needed to select our materials very carefully. Hence, 
before running the experiments we pre-selected and pre-tested our material. Altogether for our 
experiments we needed pictures of 4 female and 4 male targets, half of them with typical Italian 
and other half with typical German look. Additionally, we needed 4 female and 4 male speakers, 
all being able to speak accent free German as well as German with an Italian accent. The reason 
why we choose to use same speakers was to exclude any possible effect of voice on our results.  
Eight pre-selected photographs (used from Minear, 2004 database) and speakers for our 
targets were pre-tested also to control for perceived likeability/ attractiveness and in terms of 
prototypical look and gender. Altogether, a total of N = 36 (24 females and 12 males, mean age = 
23.53; SD = 2.37) Friedrich Schiller University students evaluated all pictures and voices as a 
part of a pre-testing. Presentation of speakers and photographs as well as of different questions 
was randomized between and within participants, so that we could exclude all order effects. 
All target portraits were black and white photographs of males and females, with 
respective height and width of 400 x 528 pixels on the screen resolution of 1024 x 768 pixels. 
Each target was rated on attractiveness as well as for both German and Italian prototypicality on 
a 7 point scale (cf. materials selection Chapter 3). Additionally, we checked for perceived 
femininity and masculinity for female and male targets respectively. We added this last measure 
in order to be sure that participant could clearly perceive the distinction between the genders. In 
other words, we wanted to ensure that just by listening to the voice of a target participants could 
say without problems whether the speaker is male or female. Moreover, we could exclude the 
influence of perceived femininity on our findings (see Ko et al., 2006 for influence of femininity 
on target stereotyping). 
4.1.1.2 Photo material 
From an initial pool of 16 faces, we ended with 8 (4 female and 4 male); two males and 
females with a typical Italian face and other 2 couples with a typical German face. The 
remaining 8 were excluded because of too big differences in attractiveness ratings. For the 
selected 8 targets’ photographs we found no significant difference in attractiveness or perceived 
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femininity/ masculinity ratings of different targets (all Fs < 1, see Appendix 6a for details). 
Additionally, the selected 8 targets differed significantly concerning prototypicality, namely 
Italian looking targets had high ratings for being typical Italian and low ratings for being typical 
German; the opposite was true for German looking targets. Later on, we will be referring to 
Italian, German, female and male faces indicating targets with respective prototypical look and 
gender. 
4.1.1.3 Audio material 
Likewise for targets’ pictures also the speakers (see Appendix 6b for details) were pre-
selected and tested in the same pre-test as the pictures. All speakers were native German female 
and males that were semi-professional actors able to imitate well the Italian accent. Pre-test 
results confirmed our pre-selection, indicating that all 8 speakers were convincing and natural 
when speaking both accent free German as well as German with Italian accent. Overall there was 
no difference in attractiveness ratings of the different speakers (all Fs < 1). The only exception 
was that the same male speakers were perceived as more attractive when speaking accent free 
German than when speaking German with Italian accent. Because there was no difference within 
the same accent group and it is note that speakers having accents are perceived less attractive (cf. 
Mulac, 1976) we decided to use all speakers. Finally, speakers were trained to speak the 
statements naturally and with the same speed, in order to avoid possible influences of speech 
speed.  
Additionally, we tested perceived similarity of the different voices within the same accent 
group, as well as the same voices with different accents. Participants heard one after the other 
different speakers and had to compare them always pair wise. The comparisons were done on a 7 
point scale, with 1 being equal to “definitely different persons”, 4 “not sure” and 7 “definitely 
same persons”. We counterbalanced the order of voice presentation between participants, though 
no significant interaction was found nor with order neither with participants’ gender (all Fs < 1). 
All compared pairs, either within same accent group, between accent groups or within the same 
speaker were not significantly different from one another. In other words, participants could not 
tell if the statements were pronounced by the same or different speakers, in fact on the 7 point 
scale mean values were around the midpoint (ranging from M = 3.11 to 3.86) of the scale 
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,corresponding to “not sure” (i.e., unable to tell whether two speakers were the same person or 
not). 
4.2 Experiment 1a 
As mentioned in the overview of the present study, in the first experiment we decided to 
use the “traditional” way of studying categorization, that is by using only the visual stimulus to 
present the categories. In other words, the aim was to test cross categorization of gender and 
ethnicity while presenting both categories only on the visual level, namely participants only saw 
female and male targets on pictures, having either the typical German or typical Italian look. In 
this way we could see whether participants would tend to subtype the targets, namely to 
categorize them based on both category information or by using only one category. We predicted 
that participants would use gender category as more salient and categorize targets only on this 
dimension independent of their typical look (i.e., ethnicity) (e.g., Stangor et al., 1992; Susskind, 
2007). 
4.2.1 Method  
4.2.1.1 Design.  
To test our hypotheses we used a 2 (participants gender: female vs. male) x 2 (error type: 
intra group vs. inter group) x 2 (category: gender vs. ethnicity) experimental design with 
repeated measures on the last two factors. Due to the impossibility of AppleTree (Rothkegel, 
1999) to compare more than one model simultaneously, we had to use the repeated measures 
ANOVA to test whether there was an influence of participants gender6 on our findings. To be 
able to run analyses with ANOVA we simplified the data set, so that we considered only the 
assignment of old statements. 
On the contrary, for multinomial analyses we used the complete data set (including 
assignments involving also “new statements”) that was obtained from the data matrix showed in 
Appendix 7a. To obtain the complete dataset participants had to complete a matching task 
                                                 
6 Normally, we should have created two data sets and two processing trees, one for female and another for male 
participants, in order to confront them. Though, because one single model was very long we were not able to obtain 
the model to compare these two processing trees (i.e., one for female and other for male participants). 
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identical to Experiment 5 (in Chapter 3). First, they had to decide if the presented statement was 
old or new, and in the former case they had to assign the statement to target that made it.  
4.2.1.2 Participants 
A total of N = 28 students (8 indicated to be male, and 20, female) from the Friedrich 
Schiller University participated in this experiment. Participants’ age ranged from 19-37 years (M 
= 22.89, SD = 3.65). Participants were compensated for their participation either with course 
credits or with 2 Euros. Only one of the participants was not a native German (considering both 
nationality and native language), and all patterns of findings remain identical if he is excluded. 
4.2.1.3 Materials 
For this experiment we used pictures of 8 targets, 4 male targets (2 with typical Italian 
look and 2 with typical German look) and 4 female targets (also 2 with typical Italian look and 2 
with typical German look). We used a total of 32 statements - each target made 4 statements. The 
statements were presented in a written form during the whole experiment. As to the content of 
statements, again we used statements from Klauer and Wegener (1998) regarding general critical 
points about the university on different particular topics, for instance, exams, seminar rooms, 
homework, and library. All statements were counterbalanced between targets and topics, so that 
it was impossible to use the content of the statements to recall a speaker. 
4.2.1.4 Procedure 
In this as well as in subsequent two experiments we used a “Who said what” paradigm 
(Taylor et al., 1978). The original procedure was slightly changed (cf. Experiment 3 and 5 
Chapter 3) adapting it in order to be able to analyze the data using multinomial model (Klauer et 
al., 2003; Riefer & Batchelder, 1988). 
Participants participated in the experiment on a personal computer in individual sessions 
of about 20 min each, after giving their consent in writing. Each participant was assigned to one 
experimental cubicle. All instructions were displayed on the computer, using the “DirectRT” 
program (Stahl, 2006). The experiment was programmed in such a way that participants were 
unable to go back once they proceeded to the next step. With the exception of the stimulus 
presentation, participants proceeded at their own discretion.  
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The experiment was introduced as an experiment on person perception. Participants were 
told that they were about to observe a discussion of 8 students criticizing different aspects of the 
university. Participants’ task was to try to form an impression of the group as a whole without 
attending to anything in particular (cf. Experiments 3, 4 and 5 in Chapter 3). During the 
discussion part, participants saw black and white individual photographs of female and male 
targets on the screen while a written statement was displayed below (allegedly made by the 
target in the photograph). Pictures of target persons were always displayed in the middle of the 
screen for 7.5 sec., and the interstimulus interval in the form of black screen was 0.5 sec. 
At the end of the discussion part (consisting of 32 statements made by 8 targets), participants 
were ask to estimate on a 7-point scale ranging from 1 (not at all) to 7 (very much) how 
interesting, easy to follow and understandable the discussion had been. None of these aspects 
affected our results, so we will not be reporting on them anymore.  
After replying to these questions participants were instructed on how to proceed with the 
matching task. In the matching task besides 32 old statements from the discussion, 32 new 
statements were added. The choice between old and new was completely random, meaning that 
any statement could be old or new, and they were also thematically kept equal. Participants’ task 
was to decide whether the given statement was old (i.e. previously presented) or new (i.e., not 
previously presented). In the former case all targets appeared on the screen and participants had 
to match the statement to speaker, and in the latter case the next statement appeared. If they 
could not remember, participants were asked to guess. Finally, participants were asked to report 
the strategy they used during that task as well as some demographic information (age, gender, 
major, native language, nationality). The strategy and the demographic information did not 
influence our findings and therefore will not be reported. Before leaving, participants were fully 
debriefed and rewarded for their participation. 
4.2.2 Results & Discussion 
All statistical tests were carried out with p < .05. As a measure of effect size, (partial) η2 
is reported, the proportion of variance explained by a given factor, in relation to the variance not 
explained by any other factor (Cohen, 1977). 
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4.2.2.1 General linear model analysis 
 As introduced earlier we run a 2x2x2 repeated measures ANOVA considering only the 
assignment of old statements to get a first insight in the results and control for possible 
participants’ gender effect(s). Because we found no main effect and no interactions with 
participants’ gender all Fs < 1, we decided to use all participants’ data together. 
As predicted, we found the interaction between the category and error type, F (3, 72) = 
22.38, ηp2 = .48, indicating that there were significantly more within gender confusions (M = 
6.59, SD = 2.89) than within ethnicity confusions (M = 4.48, SD = 2.44). The opposite was true 
for between category errors, with between ethnicity errors (M = 3.82, SD = 1.63) being 
significantly superior to between gender confusions (M = 1.71, SD = .95). These findings were 
not surprising and they confirm previous studies on gender, indicating that gender as a primary 
and highly salient category inhibits the activation of additional categories. 
In order to obtain a complete insight in the results and be able to give complete 
interpretations we used the complete data set (including frequencies of all possible answers, as 
showed in Appendix 7a), that was subsequently analyzed with the multinomial processing tree.  
4.2.2.2 Multinomial analyses 
To analyze our data we used AppleTree software (Rothkegel, 1999) and the unit of 
measure was given by the frequencies of the 29 possible assignments (see Appendix 7a-c data 
matrix and frequencies for all three experiments)7. In this way, we were able to assess each latent 
cognitive process by a parameter reflecting the probability of the corresponding process to occur, 
as previously shown by Klauer et al. (2003). The parameters, or contributing cognitive processes, 
are the same as to those already introduced in Experiment 5 in previous chapter, here a short 
overview. 
Besides basic parameters (present also in simple categorization) like distracter (DN) and 
item (i.e., statement) detection (Dfi, Dfg, Dmi, Dmg for detecting that a statement is old if it was 
made by a female Italian, a female German, a male Italian and a male German – each for one 
“type” target); item status guessing (parameter b), person memory (parameter C) and guessing 
person within the relative subgroup (fixed parameter 1/n), there were several category memory 
as well as reconstructive category guessing processes involved. 
                                                 
7 Details about the model construction as well as model application can be found in Experiments 3 and 5, Chapter 3. 
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For category memory we differentiated between 3 different cognitive processes, represented with 
3 different parameters. Parameter d (gender, ethnicity - subgroup memory), i.e. joined memory 
for both gender and ethnicity category; parameter d (gender, not ethnicity) exclusive gender 
category memory; and finally parameter d (not gender, ethnicity)8 exclusive ethnicity memory. 
Reconstructive category guessing: given by parameter a, correspond to the bias to choose 
speaker from a certain social category instead of another, when there is no actual memory for the 
speaker or his/ her category. The two parameters (parameter a) are as follows: category guessing 
gender and category guessing ethnicity. 
From the initial model with 38 parameters, we calculated the best fitting baseline model 
that had a satisfactory goodness of fit, χ2 (5) = 10.64, p = .06 (see Table 4 for parameter 
estimation for all three experiments). In order to gain some degrees of freedom (i.e., to be able to 
calculate our parameters) we set some of them equal while others were allowed to vary. This 
procedure was done following the rationale explained in Klauer et al. (2003) as well as adopted 
to our specific experiment and research questions as explained below.  
                                                 
8 Exclusive ethnicity memory and subgroup memory are dependent of the given probability of exclusive gender 
memory. This is due to the limitation of the AppleTree program having four equal parameters, so we had to 
calculate separately the unconditional probabilities of the two parameters. 
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Table 4 Parameter Estimates (PE) and 90% Confidence Intervals (CIs) for Experiments 1a, 1b 
and 1c 
 
  Experiment 1a Experiment 1b Experiment 1c 
Process Parameter Estimates CI Estimates CI Estimates CI 
Distracter  
recognition DN .68 .61-.74 .63 .59-.67 .73 .70-.76 
Item  
Recognition 
Dmg .68a .61-.74 .63a .59-.67 .73a .70-.76 
Dfg .68a .61-.74 .63a .59-.67 .73a .70-.76 
Dmi .68a .61-.74 .63a .59-.67 .73a .70-.76 
Dfi .68a .61-.74 .63a .59-.67 .73a .70-.76 
Item status 
guessing 
b .05b .02-.07 .14b .11-.18 .13b .10-15 
bmg .43c .27-.58 .42c .31-.53 .31c .21-.42 
bfg .52 .34-.69 .14b .11-.18 .13b .10-15 
bmi .43c .27-.58 .42c .31-.53 .31c .21-.42 
bfi .05b .02-.07 .14b .11-.18 .13b .10-15 
Person 
memory 
cmg .38d .31-.45 .00 -.09-.09 .13 .06-.20 
cmi .38d .31-.45 .02 -.07-.11 .34 .25-.42 
cfg .38d .31-.45 .07 -.01-.16 .21 .14-.28 
cfi .38d .31-.45 .11 .02-.21 .15 .08-.23 
Exclusive 
voice 
memory 
dmgvnf .00 -1.06-1.06 .04 -.36-.43 .78d .66-.90 
dmivnf .88 -1.00-2.75 .12 -.19-.43 .00 -.75-.75 
dfgvnf .34 -1.23-1.91 .05 -.37-.43 .78d .66-.90 
dfivnf .34 -.31-.1.00 .26 -.06-.57 .30 .05-.57 
Exclusive 
face 
memory 
dmgf .71 .25-1.17 .07 -.20-.35 .26e .12-.40 
dmif .83 .56-1.09 .09 -.10-.28 .81 .69-.92 
dfgf .81 .44-1.17 .06 -.16-.28 .26e .12-.40 
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  Experiment 1a Experiment 1b Experiment 1c 
Process Parameter Estimates CI Estimates CI Estimates CI 
dfif .70 .48-.91 .34 .13-.55 .38 .21-.55 
Subgroup 
memory 
dmgvf .18 -.24-.60 .47 -1.67-2.63 .07f -.57-.70 
dmivf .19 -.25-.63 1.00 -1.36-3.36 .68 .51-.86 
dfgvf .07 -.37-.51 .00 -2.37-2.37 .07f -.57-.70 
dfivf .00 -.42-.42 .21 -.29-.70 .95 .58-1.33 
Category 
guessing 
voice 
amg1 .47e .29-.65 .44d .32-.57 .52g .42-.62 
ami1 .47e .29-.65 .44d .32-.57 .52g .42-.62 
afg1 .47e .29-.65 .44d .32-.57 .00 -.45-.45 
afi1 .47e .29-.65 .44d .32-.57 .52g .42-.62 
avf .47e .29-.65 .44d .32-.57 .52g .42-.62 
avnf .47e .29-.65 .44d .32-.57 .52g .42-.62 
Category 
guessing 
face 
af .46f .20-.72 .48e .39-.57 .55h .46-64 
amg2 .46f .20-.72 .48e .39-.57 .55h .46-64 
ami2 .46f .20-.72 .48e .39-.57 .55h .46-64 
afg2 .46f .20-.72 .48e .39-.57 .55h .46-64 
afi2 .46f .20-.72 .48e .39-.57 .55h .46-64 
Person 
guessing 1/n .50 constant .50 constant .50 constant 
 
Note: gg = target with German face that spoke accent free German 
gi = target with German face that spoke German with Italian accent 
ig = target with Italian face that spoke accent free German 
ii = target with Italian face that spoke German with Italian accent 
a Parameters set equal. b Parameters set equal. c Parameters set equal. d Parameters set equal. 
 e Parameters set equal. fParameters set equal. gParameters set equal. hParameters set equal. 
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All item recognition parameters 4 (equal to 4 subgroups, Dfi, Dfg, Dmi, Dmg) were set equal 
to distracter recognition parameter (DN) since there was no theoretical or practical reason why 
they should be different. Additional degrees of freedom were obtained by constraining all 
parameters for guessing category gender equal (for all subgroups); as well as parameters for 
guessing category ethnicity (also here all parameters for different subgroups were set equal). 
Further on, we set parameters for item status guessing (parameters b) equal for Italian female 
targets with distracter status guessing. Additionally, parameters for item status guessing for male 
targets was set equal (both Italian and German males). Setting all item guessing parameters equal 
did not result in a satisfactory goodness of fit, so we needed to differentiate some of the 
subgroups, still the difference was not too big between them (ranging from .41 -.52). 
Furthermore, all 4 person memory parameters were set equal to increase the goodness of fit (see 
Table 4) with parameter estimation of c = .38 indicating a fairly good person memory for all four 
types of targets. 
After setting the base model that fitted our data, we proceeded by testing different 
alternative models against this one. A significant Chi square value indicated a significant loss of 
fit, demonstrating that parameters set as equal were significantly different. 
First of all, we set equal all parameters (for different targets) within the same type of 
category memory, and the model still fitted the data. Respectively, after setting all exclusive 
gender category memories equal Δχ2 (3) = 1.24, p = .74, all exclusive ethnicity category memory 
parameters Δχ2 (6) = 2.63, p = .88 and finally all parameters for subgroup memory Δχ2 (9) = 
3.23, p = .95 the model still fitted the data. These findings indicate that there was no difference 
between different targets for these memories. In other words there was no overall difference 
between the 4 types of targets (i.e., Female Italian, Male German etc.) for one type of category 
memory. 
More importantly, after setting all category memory parameters equal, the model did not 
fit the data anymore, Δχ2 (11) = 29.25, p < .001, indicating that the highest was the exclusive 
gender memory (df = .73) followed by exclusive ethnicity memory (dvnf = .31) and finally 
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almost non existent, though still significantly different from zero, the subgroup memory (dvf = 
.0001)9. 
These findings fully confirmed the results from the preliminary analyses. It seems indeed 
that gender is more salient and inhibits the ethnicity category. Similar findings were found also 
by other researches using visual stimuli for category presentation. Therefore, we can conclude 
that while confronted only with visual information of targets participants relied more in targets’ 
gender than ethnicity while categorizing. 
4.3 Experiment 1b 
Contrary to the first experiment, we wanted to test again both categories by only using 
auditory cues. In other words, participants would only hear targets’ voices, female and male 
voices half speaking accent free German, while other half spoke German with an Italian accent. 
Results from Experiment 2 (Chapter 3) give us already the insight in how salient and important 
auditory cues are, like accent. But together with accent (i.e., ethnicity information) there is also 
the gender information in form of female vs. male voice, so again here participants have both 
categories’ information. Also from Chapter 3, we learned that ethnicity seems to be privileged 
thru auditory cues, on the contrary to gender that is equally well presented both with visual and 
with auditory cues. Because of this fact, we suspected that the difference between gender and 
ethnicity category should be smaller than in case of only visual cues (i.e., Experiment 1a). So 
even if participants might not use exclusively ethnicity information to categorize they might tend 
to subtype the targets (i.e., not relying exclusively on gender information) 
4.3.1 Method  
4.3.1.1 Design.  
To test our hypotheses with general linear model we used a 2 (participants gender: female 
vs. male) x 2 (condition accent free German vs. Italian accent from same speaker) x 2 (error 
type: intra group vs. inter group) x 2 (category: gender vs. ethnicity) experimental design with 
repeated measures on the last two factors. Participants had to match all statements previously 
                                                 
9 The values for exclusive ethnicity memory (dvnf) and for subgroup memory (dvf) are corresponding to 
unconditional values (i.e., independent of exclusive gender memory – df). The formal is calculated by (1-df) x dvnf; 
and later by df x dvf. 
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heard, as well as new statements, with respective speakers or as new statements, and their 
responses were later coded likewise in Experiment 1a (see Appendix 7b for complete data set). 
For the ANOVA analyses we used only assignment of old statements whereas for analyses with 
multinomial model we used all 29 categories of possible answers. 
4.3.1.2 Participants 
A total of N = 48 Students (21 indicated to be male, and 27, female) from the Friedrich 
Schiller University participated in this experiment. Participants’ age ranged from 18-34 years (M 
= 22.56, SD = 3.04). Participants were compensated for their participation either with course 
credits or with 2 Euros. Only three of the participants were not native Germans (considering both 
nationality and native language), and all patterns of findings remain identical if they are 
excluded. 
4.3.1.3 Materials & Procedure 
Instead of faces we used voices for this study, more precisely 4 female speakers and 4 
male speakers. Half of men and women spoke accent free German while the other half spoke 
German with Italian accent. In order to exclude any possible voice effect, we added a 
counterbalanced condition where we inverted speakers’ accents. Hence, speakers that in one 
condition spoke accent free German, spoke in other condition with Italian accent. If we find no 
difference between the two conditions, then we can be sure that all differences are due to voice 
information (like gender and ethnicity) and not to any other voice properties. 
The procedure was almost identical to the previous study. The only difference was that in 
this experiment participants did not see any faces. In order to facilitate the discussion perception 
each speaker was paired with a black outline with just a capital letter on it. Considering the first 
experiment where categorization based on auditory cues, we learn that this condition is very hard 
for participants. The reason for that is that people are not used to follow such a complex 
discussion without almost any visual support. That is also the reason why we decided to use only 
32 statements throughout this project, because we suspected that with 48 (as used in Experiment 
5 Chapter 3) we would just get high guessing ratings without either person or even item memory, 
in which case we could not test our hypotheses. 
In the matching task, participants first had to decide whether the given statement, presented in 
writing, is old or new. If it was classified as old, all 8 outlines (in alphabetical order A-H) 
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appeared on the screen paired with numbers from 1-8 and participants had to press the number 
corresponding to the target that they believe made the given statement. At the end of the 
experiment, participants were fully debriefed and rewarded for they participation. 
4.3.2 Results & Discussion 
4.3.2.1 General linear model analysis 
With the preliminary analyses we wanted to test any possible influence of participants’ 
gender or of targets voices (i.e., two conditions in this experiment) on our findings. Because no 
effects of participants gender F < 1 or condition F < 1 was found we could consider all the data 
together for the following analyses with multinomial model. Additionally, there was a main 
effect of error type, F (1, 44) = 14.63, ηp2= .25 indicating that participants made overall more 
intra category (M = 6.14) than inter category (M = 4.82) errors. Moreover, we found no 
interaction with category type F < 1,indicating that participants used subgroups to divide the 
targets; in other words they used both gender and ethnicity information to create meaningful 
groups. 
4.3.2.2 Multinomial model 
After the preliminary analyses, we tested the complete dataset collapsed for participants’ 
gender and condition with multinomial model (because these two variables did not have any 
influence on our results). The basic 38 parameters, corresponding to the different cognitive 
processes and different sources (target types) were identical to Experiment 1 (see Table 4). There 
was, however, a slightly different base line model. For this baseline model we set all item 
detection parameters (Dfi, Dfg, Dmi, Dmg) equal to distracter detection parameter (DN). 
Additionally, we set equal item guessing for females and new statements parameter (b) and 
separately parameters corresponding to male targets to obtain satisfactory goodness of fit, χ2 (3) 
= 7.11, p = .07. Starting from this baseline model, we tested different alternative models. First of 
all, we set all (for all 4 type of targets) person memory parameters equal, and the model still 
fitted the data Δχ2 (3) = 3.63, p = .30, indicating overall very poor person memory (c = .06). 
However, in reality there was no person memory, because after equaling person memory 
parameter to zero model still fitted the data Δχ2 (15) = 19.97, p = .17. This result was not 
surprising, knowing from other studies that participants find it extremely hard to memorize 
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voices (i.e., speakers) when there are no faces or other meaningful visual cues, which are paired 
to voice. Although category memory was overall quite pure, after constraining different category 
memories within the same target type, model still fitted, Δχ2 (11) = 5.77, p = .89. In other words, 
there was no difference between exclusive gender or ethnicity or subgroup memory; moreover 
there was also no difference between category memory for different targets Δχ2 (14) = 15.07, p = 
.37. Because overall category memory was so poor (d = .14), we wanted to test whether it 
actually differed from zero, and it did Δχ2 (15) = 28.85, p < .05, meaning that, even though quite 
small, there was category memory for targets based on their voices.  
To summarize, not surprisingly overall there was a very bad person memory (practically 
not existing) but category memory seemed to sustain. The fact that there was no person memory 
is also supported by findings from the pretest of materials where participants were unable to say 
whether two heard voices belong to the same or different speakers. Moreover, there is no gender 
supremacy: participants simply remember equally well targets’ gender and ethnicity. This 
finding indicates that our doubts about gender superiority were justified, because even though 
participants could clearly hear the difference between male and female voices, it was not more 
important than whether the speaker spoke with or without an Italian accent. In conclusion, 
findings offer a solid ground for our third experiment, where we combined the two categories 
and the two cues. 
4.4 Experiment 1c 
As revealed at the end of the previous experiment, we wanted to see what would happen 
when participants besides only seeing female and male targets would also hear targets speaking 
with or without the accent. One could argue, in quite natural everyday situations we see people 
we encounter and we also hear them speaking. And sometimes category information can be 
presented by both visual and auditory cues. In this experiment we cross only the two categories 
(i.e., Italian male/ female, and German female/ male). We avoided crossing ethnicity information 
in two cues (e.g., Italian looking female speaking accent free German) because of two reasons. 
First, the same would not be possible to do with gender (i.e., it would not be credible seeing 
female and hearing male voice). Second, such multiple crossing that was not of our interest, 
because we just wanted to see how people react to cross categories (including gender and 
ethnicity) when both visual and auditory information for each category are present 
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simultaneously. Hence, as targets we had for example an Italian looking female paired with a 
female voice speaking with an Italian accent and so forth. In this way the same category 
information both for gender and ethnicity were presented by means of visual cue (face) and 
auditory cue (voice). 
In this experiment we predicted that a multi channel presentation of both categories 
participants would lead to subtyping but possibly also to a preferential reliance on the targets 
ethnicity while categorizing. We based our predictions on the fact that in Experiment 1b where 
ethnicity was privileged without disadvantaging gender category (with presentation modus), 
participants tended to subtype the targets. Our prediction was that in this case gender would not 
be such a strong predictor for categorization as it was in the first experiment where only visual 
category information was present. 
4.4.1 Method  
4.4.1.1 Design.  
Likewise in Experiment 1a and 1b, we used a 2 (participants gender: female vs. male) x 2 
(condition accent free German vs. Italian accent from same speaker) x 2 (error type: intra group 
vs. inter group) x 2 (category: gender vs. ethnicity) experimental design with repeated measures 
on the last two factors to test our hypotheses with general linear model. Participants had to match 
all statements previously heard, as well as new statements, with the respective speakers or as 
new statements, and their responses were later coded like in Experiments 1a/1b (see Appendix 7c 
for complete data set). For the ANOVA analyses we used only assignment of old statements, 
whereas for analyses with multinomial model we used all 29 categories of possible answers. 
4.4.1.2 Participants 
A total of N = 83 Students (22 indicated to be male, and 61, female) from the Friedrich 
Schiller University participated in this experiment. Participants’ age arrayed from 18-36 years 
(M = 22.36, SD = 2.68). Participants were compensated for their participation either with course 
credits or with 2 Euros. Only four of the participants were not native Germans (considering both 
nationality and native language), and all patterns of findings remain identical if they are 
excluded.  
84 
 
4.4.1.3 Materials & Procedure 
Materials were identical as in Experiment 1a and 1b. Altogether 8 targets (4 males and 4 
females) were presented via photographs, one half having a typical Italian look and other half 
having a typical German look. Together with faces, we used also speakers (4 males and 4 
females) and, as in Experiment 1b, we created 2 conditions based on whether the same speaker 
spoke with or without the accent. In this way we could control for a possible influence of voice 
per se on our findings. The whole remaining procedure was identical to the second experiment, 
with the exception that, instead of outlines, speakers were paired with corresponding targets 
represented via photographs. In other words, during the discussion part, the targets appeared 
individually on the screen (represented by a picture) and simultaneously participants heard the 
statement from the given target. After each target reappeared 4 times in random order 
participants had to match the statements to the speakers. But before matching a statement to a 
speaker participants had to categorize the given statement as old (see. Experiment 3, Chapter 3 
for detailed explanation of procedure). In case that they categorized the statement as new a 
sequent statement appeared until all 64 (32 old and 32 new statements) were categorized. Finally, 
after completing the matching task, participants were debriefed and rewarded for their 
participation. 
4.4.2 Results & Discussion 
4.4.2.1 General linear model analysis 
Following up on the analyses from preceding two experiments, also here we first 
analyzed our data to control for possible influences of participants gender or condition (i.e., 
voice). Once more we found no main effect or interactions with either participants’ gender or 
condition all Fs < 1. More importantly, we found a significant effect of error type F (1, 79) = 
176.28, eta2 = .69, indicating that overall participants made more within group (M= 7.07) than 
between group errors (M = 2.73). As in the experiment 1b we also found no interaction with 
category type, F < 1, which seems to indicate that participant used the subgroups to categorize 
the targets. To get more precise insight into our results, and to be able to interpret them better, 
we analyzed the complete dataset with multinomial model. 
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4.4.2.2 Multinomial Model 
The baseline model (see Table 4) obtained from initial 38 parameters had a satisfactory 
goodness of fit Δχ2 (5) = 7.83, p = .17. To gain 5 degrees of freedom as well as satisfactory 
goodness of fit, we needed to constrain some parameters. At the beginning, all item detection 
parameter were set equal to distracter detection parameter (DN), because there was neither a 
theoretical nor a practical reason why they should differ. Additional degrees of freedom were 
obtained by constraining all parameters for guessing category gender (for all subgroups); as well 
as parameters for guessing category ethnicity (also for all subgroups). In order to obtain a better 
goodness of fit, the only exception to this rule was category guess ethnicity for an “Italian 
female” target (a = .001), that was left free since extremely low compared to same parameter of 
other subgroups. Additionally, parameter for item status was set in the same manner as in the 
Experiment 1b, namely guessing item status for female targets and new statements equal, and 
separately all parameters for item status guessing of male targets. Participants seemed to be 
biased at guessing that a statement was old, when the statement was made by a male target (b = 
.31) than when it came from a female target (b = .13). Finally, to get an even better fitting model, 
we constrained three different category memory parameters (i.e., excusive gender, exclusive 
ethnicity and subgroup memory) equal for German males and females. The reason for this 
constraint was that we noticed from a previous less fitting model that estimated parameters and 
confidence intervals were extremely similar for both German males and females.  
The most important question was whether there is a significant difference between 
exclusive category memory for gender and ethnicity. First, this was tested for German targets, 
and, after setting all exclusive category memories equal, the model significantly lost on its fit, 
Δχ2 (2) = 35.18, p < .001, indicating that exclusive ethnicity memory (d = .78)10 was superior to 
exclusive gender memory (d = .26). Hence for German targets categorization was based on their 
ethnicity and not whether the given target was male or female. The same was also true for Italian 
females Δχ2 (2) = 6.50, p < .05: in that case participants had a better memory for targets ethnicity 
(d = .66) than gender (d = .21). The only exception to this were male Italian targets where the 
opposite was true, Δχ2 (2) = 7.23, p < . 05. In this case participants remembered significantly 
better target’s gender (d = .70) than his/ her ethnicity (d = .06). This last finding was unexpected 
                                                 
10 All values reported correspond to corrected unconditional probabilities. 
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and we are not fully able to account for it. It could be an accidental finding or it could be in the 
same way due to the fact that our sample was not very balanced (63 female vs. 20 male 
participants), even though our preliminary analyses showed no influence of participants gender 
on our findings. This could be one of points for future directions where we should use a more 
balanced sample and also test it with an appropriate model (that would allow direct comparison 
of model with frequencies of female and another of male participants). 
To sum up, when presented with both visual as well as auditory cues of gender and 
ethnicity, participants relied significantly more on targets’ ethnicity than on gender (with only 
exception for an “Italian male” targets). One could think that this outcome is quite surprising 
especially after taking into account previous findings (e.g., Singh, 2006; Stangor et al., 1992; 
Susskind, 2007) showing gender supremacy. However, it should be noted that those experiments 
were done by presenting the categories “on paper”, namely without accounting for targets’ voice. 
Hence we can conclude, from present findings, that results obtained by presenting the categories 
only “on paper” do not offer generalizability. 
4.5 Direct comparison all three conditions 
Due to, already mentioned, limitation of AppleTree program to compare more than one 
model at the time, we were unable to make direct comparison of all three models (i.e., 
Experiments 1a -1c). Consequently, we used General linear model analyses with 3 (condition: 
Experiment 1a vs. Experiment 1b vs. Experiment 1c) x 4 (error types) experimental design with 
repeated measures on the last factor. 
Indeed we found a significant interaction between condition and error type F (6, 480) = 
19.19, ηp2 = 19.3. As visible from Figure 8, in Experiment 1a (only visual information) there was 
clear gender supremacy. In exclusively auditory category presentation (experiment 1b) there was 
an almost equal number of different types of errors, with slight predominance for subtyping (i.e., 
Intra gender Intra ethnicity error type). In case of the combined visual-auditory presentation of 
categories it is clear that participants mostly used subtyping to categorize targets. Another 
interesting finding, that was also found with single multinomial analyses, is that in case of mixed 
type error (remembered only one of two categories) we found a slight supremacy for category of 
ethnicity (white bars for Inter Gender and Intra Ethnicity error type). 
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Figure 8. Direct comparison of the different presentation modalities on outcome of 
categorization indicated by 4 error types.  
 
4.6 General Discussion 
Three experiments were designed to answer one question, and that is: what happens with 
traditionally used categories in a multiple categorization when the presentations cue is varied 
(i.e., only visual, only auditory, or both visual & auditory)? Results indicated clearly that there 
should be a greater prudence with generalization and interpretation of data when using only 
verbal or only visual stimuli. 
The first experiment tested in a traditional manner, by using only visual stimuli, the 
outcome of multiple categorization based on gender and ethnicity. The results were as expected: 
gender was so salient that it completely inhibited the ethnicity information. Thus, one could say 
that this is an additional proof that gender indeed, besides being one of primary categories, is 
also so salient that it almost automatically inhibits any other category presented at the same time. 
Yet, our second experiment put a doubt on this statement. In the case, where both gender and 
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ethnicity were presented only by auditory cues, the gender supremacy effect disappeared, 
meaning that it was not as highly salient as in the previous experiment. Though, the difference 
between female and male speaker was as clear as distinction of female and male targets on 
photographs (as proved by pretest of our material). Hence, it could not have possibly depended 
on the perceived difference, or smaller perception of gender by speakers. In fact, participants can 
easily discriminate males and females based on voice (Coleman, 1976). Thus, it seems that mere 
ease at perceiving one category does not necessary mean that the same is going to be used to 
categorize others. 
Finally, our third experiment showed that in fact even though highly salient and socially 
meaningful, gender was not used exclusively to categorize targets, but moreover targets were 
sub-typed and their ethnicity was better remembered than their gender. Hence seeing only faces 
or reading labels cannot be compared to actually meeting people in real life, where we almost 
always and inevitably hear others speaking. Of course we are very well aware that our 
experimental settings are not really the everyday situations of meeting others, but still we 
included one of extremely important factors, which is the spoken language. 
These findings give basis for future studies where integration between dynamic visual and 
auditory cues could be tested. Put in other words, whereas we used only passive photographs as 
visual stimuli, it would be interesting to see whether the same findings can be also replicated 
while observing speakers moving lips while speaking, offering in that way major ecological 
validity to our findings. 
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5 General Discussion 
5.1 Summary of findings 
Three projects were designed and run in order to offer a better understanding as well as 
empirical evidence about the influence of language (i.e., pronunciation) on social perception and 
categorization. 
In the first project, Chapter 2, as a starting point we used an applied setting, that is a job 
interview situation. In order to test the mere influence of language we decided to keep everything 
else constant (targets name, age, study degree and answers given during the interview) and 
manipulate only the pronunciation (i.e., accent) of the targets. In this way we could be sure that 
all possible effects were only due to different accents and not to any other target characteristics. 
Though this methodology is not very realistic (with exception to some rare telephone job 
interviews), it does offer possibility to control better for possible confounds. This type of 
exclusion is very common in social psychological research (see Cargile, 2000 for an example of 
solo speech use; and Eagly & Wood, 1982; Steffens & Mehl, 2003 for use of written 
manipulation). 
We used a between subject design (each participant evaluated only one candidate) in our 
study, due to a couple of reasons. First we were able to split our data set in order to answer two 
separate questions. Second and even more importantly, in this way we could be sure that 
participants did not realize the true aim of the study, this would be more difficult (if not 
impossible) if participants had heard two or more candidates offering the same answers during 
the job interview, but with a different accent. Procedure was kept constant for all participants, so 
that all of them after reading the job description and hearing the candidate’s answers during the 
job interview had to evaluate the candidate for competence, hirability and social-intellectual 
status. Additionally, all candidates were rated for aesthetic qualities to control for a possible 
“Beautiful is Good Effect” (cf. Dion et al., 1972; Zuckerman & Driver, 1989). Because we found 
no effects of perceived aesthetical qualities we could be confident that all effects found were 
only due to the candidates’ pronunciation (i.e., accent). 
We split the total data set in two parts. To begin with we confronted candidates (both 
male and female) speaking accent free German to candidates speaking German with French or 
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Saxonian accent. We decided to use the French accent as representative of foreign accent 
because it is a quite salient accent but at the same time it has not strong negative connotation (for 
example a Turkish accent). The Saxonian accent, on the other hand is a quite prominent German 
dialect accent (Hundt, 1992) and moreover both are easily recognized. The results revealed, not 
surprisingly, no effect of candidates gender on our dependent variables (see also Steffens & 
Schult, 2008), indicating that no gender discrimination occurs when male and female candidates 
are presented equally. More importantly (and in line with our hypotheses), we found that the 
candidates’ accent played an important role. However the mere accent presence was not a 
predictor of discrimination. Specifically, candidates speaking with a French accent were 
evaluated the same as candidates speaking accent free German (i.e., standard German). On the 
contrary, candidates having Saxonian accents were highly discriminated against. These results 
indicate that different accents are able to activate different stereotypes related to the respective 
group. In case of a French accent speaker (who belongs to a generally not particularly 
discriminated group), there was a shift in expectations. This shift was due to the fact that 
candidate was a non native speaker but spoke error free German (another fact that would go in 
favour of his or her competence). Alternatively, candidates having a Saxonian accent were 
possibly evaluated as not trying enough, because they were speaking their native language, but 
simultaneously did not use it properly (i.e., respecting the pronunciation of standard German). 
Second, we tested the perceived difference between different German dialect accents 
(i.e., Saxonian, Berlin and Bavarian accent) for only male candidates. The procedure as well as 
dependent variables were kept constant as in the first part. Interestingly, we found that regarding 
the ratings of competence and hirability all dialect accents were discriminated against in 
approximately the same manner. Although an interesting shift occurred with the ratings of 
perceived social-intellectual status, indicating that candidates having a Bavarian accent were 
perceived as having a higher socio-intellectual status than candidates speaking accent free 
German, whereas the other two dialect accents (i.e., Saxonian and Berlin) were perceived having 
significantly lower status. This finding is quite interesting because it demonstrates an opposite 
result pattern to the one we expected from previous literature (cf. Mulac, 1975), but at the same 
time indicating flexible use of stereotypes also within one group. In Bavaria (see Hundt, 1996 for 
example of another prominent dialect) it is quite common that prominent, high status people 
proudly use their dialect in their everyday and public communication, which in return results in a 
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shift in stereotype use (from negative concerning competence and hirability to positive 
concerning socio-intellectual status). 
With this study we showed that accents are spontaneously used in person perception as 
well as in stereotype activation. Even more importantly, people do so even when they are not 
instructed at all to use language as a cue for their judgment. This indicates high diagnosticity 
possessed by language to not only directs one’s attention but also activates some stereotypes over 
others in a very flexible manner. 
 
In the second project, Chapter 3, we aimed at testing the influence of accents on social 
categorization. For that purpose we decided to use targets’ ethnicity as the relevant category. We 
decided to use this category because it is quite prominent and well established in different studies 
on social categorization (e.g., Susskind, 2007), but even more so it is a category that is well 
represented with visual and auditory cues. Actually it seems that ethnicity is much better 
identifiable through language (i.e., auditory cue) than physical features. Language is also an 
often used dimension to identify one’s ethnicity (cf. Giles, 1978; Giles & Coupland, 1991; 
Taylor et al., 1973). Still there is an overall prevalence in the use of visual stimuli (e.g., typical 
faces) or labels to indicate certain ethnic groups. 
In all, we ran five experiments to test the influence of accents on social categorization. To 
do so we used the “Who Said What” (WSW) paradigm (Taylor et al., 1978) throughout our 
studies, with slight methodological changes in Experiments 3 and 5, chapter 3, (cf. Klauer et al., 
2003; Klauer & Wegener, 1998). 
However, before actually testing accents we aimed at providing a basis with the use of 
(traditional) visual stimuli to indicate typical German and Italian targets (Experiment 1). The 
WSW paradigm offers a possibility to investigate which categories have been activated, simply 
by confronting matching of statements. In this paradigm, participants heard or read the 
statements made by several target persons who allegedly had taken part in a group discussion. 
These targets belonged to different social categories (as conveyed by their typical Italian or 
German look). Afterwards, participants had to indicate for every statement the target who made 
it. The errors participants made in allocating statements to speakers revealed the spontaneous 
occurrence of social categorizations. In brief, if within-category confusions exceed between-
category confusions a social categorization is likely to have occurred. And that was precisely 
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what we found, namely, participants used targets’ typical look (i.e., ethnicity) to categorize and 
therefore confused more often for example two Italian targets than an Italian with a German one. 
The fact that statements during the discussion part were presented in written or in spoken form 
did not influence our findings because there was no significant information within the modality 
of statement presentation. 
In a second experiment we extended these findings to accents, using the same two 
categories (accent free German and German with Italian accent). Also here we either had visual 
information in form of neutral photographs or we had no visual information together with voices. 
In analogy to the first experiment, we found no difference based on visual information, but more 
importantly targets’ accent was used to categorize the targets. 
After testing visual and auditory cues separately as a basis for social categorization, we 
wanted to test whether these two modalities were to be treated as equally strong or not 
(Experiment 3). To be able to provide an answer to that question we adopted a slightly modified 
procedure from Klauer and Wegener (1998). In order to allow participants to say that they did 
not remember some statements (when wrongly categorizing them as new) they added new 
statements to those from the discussion. The more complex data set allowed the analyses with 
multinomial model (cf. Batchelder & Riefer, 1999; Riefer & Batchelder, 1988). With this 
method it was possible to differentiate between different underlying processes contributing to the 
final outcome. After testing two models, corresponding to two conditions (one with only visual 
cues? and another with only auditory cues for categorization) against each other we could 
conclude that both are equally strong predictors of social categorization. This finding was 
important in the sight of two last experiments that aimed at confronting these two cues by 
creating cross categories. 
In the fourth experiment we showed that participants tended to not only subtype the 
targets, but they also relied exclusively on the targets’ accents with the same frequency. This 
finding indicates that when confronted with contrasting visual and auditory information 
participants tend to rely almost exclusively on the targets’ accent (i.e., auditory cue). 
In the fifth and last experiment we repeated the previous one with the use of an adapted 
procedure to analyze data with the multinomial model (Klauer et al., 2003). Differentiated 
analyses accounting for the different underlying processes revealed that participants’ exclusive 
face memory was significantly worse compared to their exclusive voice or even subgroup 
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memory. Additionally we found that participants could remember much better targets that spoke 
accent free German that those speaking German with an Italian accent. The last finding was quite 
surprising but in line with other findings and indicated that the outgroup homogeneity occurred 
by using the targets’ accent (i.e., auditory cue) as the meaningful dimension. 
Not only did this set of studies prove to be a solid ground for future studies looking at the 
influence of auditory cues on processes such as social categorization, but it also proved that the 
WSW paradigm together with the multinomial model offers a better understanding of the 
underlying processes. 
 
Finally with the third project, Chapter 4, we aimed at offering a deeper insight into the 
influence of the modality of category presentation (i.e., visual vs. auditory) on the outcome of 
cross categorization of gender and ethnicity. 
Until now gender and ethnicity have both been used quite often in studies on social 
categorization (e.g., Arcuri, 1982; Taylor et al., 1978) as well as cross categorization (e.g., 
Klauer et al., 2003; Stangor et al., 1992; Susskind, 2007), but to the best of our knowledge no 
one has studied auditory cues for category identification. To be able to account for that lack we 
first took a step back and ran the first experiment with just visual stimuli. In other words we used 
pictures of female and male targets, some having a typical Italian and others typical German 
look. We used the same adjusted WSW paradigm (see Klauer et al., 2003 for adjusted procedure; 
see Taylor et al., 1978 for original paradigm description) as in Experiment 5, Chapter 3, because 
of its’ possibility to provide differentiation of different cognitive processes taking place. Indeed, 
as expected, participants tended to use almost exclusively gender as the meaningful category to 
categorize targets, whereas ethnicity was completely overlooked. Indeed, gender is one of the 
highly salient and chronically accessible categories as Brewer (1988) has defined, but many 
other researches have come to the same conclusions (cf. Stangor et al., 1992; Taylor et al., 1978; 
van Knippenberg et al., 1994). On the contrary, Klauer et al. (2003), showed that by varying the 
category context relevance with stereotypical content of statements the tendency to use more 
gender shifted toward the higher use of age as a meaningful category to categorize targets. This 
finding goes in favour of our expectation that in case of solo auditory indications of category 
membership, participants will not rely so much on gender to categorize targets. 
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As stated before in the second experiment, participants only heard female and male 
voices speaking either accent free German or German with an Italian accent. As expected the 
gender solo effect disappeared and participants used subgroups to categorize targets (attending to 
both categories gender and ethnicity). Person (i.e., individual) memory was very poor, but that 
was not surprising considering the fact that people are not very good at identifying other by voice 
(cf. Yarmey, Lindsay, Ross, Read, & Toglia, 2007). 
Finally we used visual and auditory cues simultaneously to present the same cross 
categories. So participants would, for example, see an Italian looking female and simultaneously 
hear a female voice speaking German with an Italian accent and so forth. In this manner we 
obtained cross categories present in both visual and auditory cues. In line with our prediction 
gender lost its predominance. With the only exception of the Italian male targets, all other targets 
were categorized on the basis of their ethnicity and not gender. This result confirmed our 
suspicion that presentation modality plays and important role in social categorization. 
Similar to category salience, it seems that it is also plausible to think that different 
categories have also their privileged channel for presentation. This could be the case with 
ethnicity, that even though proved to be identify through language (Taylor et al., 1973) has been 
repeatedly used with visual (or with verbal labels) cues. 
Overall we managed to show that auditory cues, like accents, play a very important role 
in social psychological phenomena such as person perception, categorization or even stereotype 
activation and application. Moreover it is an inseparable part of our everyday interactions and 
communications, which makes language an ideal tool for social psychological studies that offer a 
greater generalizability of findings. 
5.2 Methodological issues 
We started with looking at the use of language in person perception (Chapter 2). In that 
case accent was revealed as an extremely powerful tool to study the stereotypes people have 
about other language communities. In this given example participants were asked to evaluate 
candidates based on their qualifications, and not based on the way they spoke. Nevertheless, the 
fact that we found such big differences is proof that it is hard to neglect additional information 
that is present (cf. Zuckerman et al., 1991) even if it is said to be irrelevant for a given task. 
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Additionally the “Who said What" – paradigm has once again resulted to be a state of the 
art instrument to investigate social categorization. In fact, even if participants knew that they 
would need to assign the statements, or when they had a surprise matching task there was no 
difference whatsoever. In both cases participants would use, to the same degree, the meaningful 
category information to organize information. Indeed, participants always made the greater 
number of within category confusions than? between category confusions, irrespective of 
category (e.g., Italian looking vs. German looking). Unfortunately this methodology did not offer 
any explanation about the underlying processes, which is why we adopted the methodological 
changes (cf. Klauer et al., 2003; Klauer & Wegener, 1998) in order to analyze our data with the 
multinomial model (cf. Batchelder & Riefer, 1999; Riefer & Batchelder, 1988). 
With the help of the multinomial model it was possible for us to estimate the different 
cognitive processes and their probability of occurring. In fact the multinomial model is an 
extremely powerful tool for analyzing almost any type of categorical data. It uses the total 
frequencies (over all participants) of different types of answers. This observed response pattern 
can be seen as the final product of a number of different cognitive processes which occur within 
a certain probability. These cognitive processes are represented with different parameters within 
one model. So after obtaining a base model one can confront different parameters and in such a 
manner test the differences in the base probabilities of different cognitive processes (Batchelder 
& Riefer, 1999; Klauer & Wegener, 1998; Riefer & Batchelder, 1988). For example, confronting 
the person memory of different targets makes possible to see whether German looking targets are 
remembered better than Italian looking targets, or the other way around. Traditionally, in the 
case of cross categories (e.g., Experiment 1c, Chapter 4) we could test which out of the two 
exclusive category memories was higher (i.e., gender or ethnicity), as well as to observe whether 
there are any differences between different types of targets. In fact this method offers a very deep 
understanding of results and likewise also complete data interpretation. The only small lack was 
that due to the limitation of the AppleTree (Rothkegel, 1999) program, it did not allow us to 
directly test more than one model simultaneously (e.g., Chapter 4). Additionally, it would be 
interesting to see whether there are for example any specific differences among different 
participants (cf. Klauer, 2006), because for now we have used the frequencies from all 
participants together and not separately. In this way it would give us the opportunity for 
controlling the parameter homogeneity among participants. Though these are only minor points, 
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which do not pose serious threats to our findings, addressing them in future research would offer 
an even more complete understanding. 
Importantly, in this dissertation we showed that presentation modality is highly relevant 
for categories like for example ethnicity. On the contrary to gender that is equally well presented 
with visual as auditory cues, it seems that for ethnicity auditory presentation is more meaningful. 
Essential to note is that visual presentation of ethnicity is not inappropriate per se (cf. 
Experiment 1 and 3 Chapter 3), moreover when combined with other categories (e.g., gender) it 
might not result with biased findings. Hence, it is important also to control for presentation 
modality influence if we want to obtain data that can truly be generalized. Moreover language 
(i.e., speech) is shown to be a very powerful tool to study person perception and categorization. 
Indeed participants are extremely good in perceiving accents, and even more importantly for 
some reason (see Sik Hung, 2007 for possible explanations) they do not feel inhibited to express 
their true attitude towards a given speaker. This is often not the case when we directly ask 
participants to report their attitude towards a given social group indicated with a verbal label, and 
the reason for that is great social desirability in their answers. Taking these facts in account, it is 
clear that language has much more potential to offer in studying social psychological phenomena 
such as person perception, categorization and stereotyping (or discrimination). 
5.3 Practical implications and future directions 
Language is part of almost every human interaction. Not only that, but we also showed 
that it has great potential in letting people express their real attitudes, as well as offering a new 
insight into presentation modality of different categories. Until recently it was taken quite for 
granted that it is the same to use a label to indicate a given social category as well as to use 
pictures (cf. Zajonc, 1980; Zàrate & Smith, 1990). Nonetheless hearing people offers another 
amount of information that can not be neglected (cf. Zuckerman et al., 1991). Because of these 
facts, we should try to include language in social studies, as it is an essential and highly relevant 
agent of social interactions.  
Additionally we briefly touched the subject of audiovisual person perception 
(Schweinberger et al., 2007), using dynamic visual representation of faces, because also facial 
mimicry offers a lot of important additional information about an observed person. So maybe in  
97 
 
future studies we could use moving faces instead of just static pictures, to gain a more complete 
insight into our results and to be able to interpret them with major generalizability. 
Here we used only one accent (chapter 3 and 4) to study social (cross) categorization. 
Though it would be interesting to see how participants would react in the case of different 
foreign and local accents. For example when having Italian and French accents (as out group) 
and Berlin and Saxonian accents (as varieties of in group) would participants use four different 
group types corresponding to four accents or would they simply use the in-group out-group 
distinction?  
Another interesting point would regard the ability to solve the unexpected pair foreign 
looking, but speaking with strong local dialect accent. Would that target be individualized or 
would he/she be assimilated with others belonging to the same accent/look group. 
Last but not least, how would crossed categories and crossed modalities influence the 
categorization outcome? In Chapter 4 we used targets that had the same category information in 
visual and auditory cue (i.e., an Italian looking female speaking with a female voice having an 
Italian accent). However, would the categories be perceived in the same manner as in case of the 
experiments in Chapter 4, if visual and auditory information were not congruent (e.g., Italian 
looking women, having deeper voices and speaking with dialect accent)? 
Altogether, there is almost an endless number of possibilities to test social psychological 
phenomena with the help of language. But even more importantly, the findings obtained with this 
method would offer greater generalizability of those findings. 
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6 Conclusions 
Different pronunciations (i.e., speech characteristics) are highly prominent and important 
features of each person. It is not just the case that the old Romans used speech as a relevant cue 
to define one’s personality (cf. Chapter 1). In fact to evaluate one’s personality it was more 
important how one sounded than any other quality. 
Pronunciation differences are perceived by others, and moreover used to make judgments 
and impressions. Even though human hearing might not be as developed as sight, in the sense 
that we can better discriminate faces than voices the fact remains that people are extremely good 
in grasping even smallest pronunciation differences. Once perceived, these differences activate 
the whole line of possible stereotypes related to the respective group. People clearly hear 
differences between local and foreign accents, and rarely make mistakes about them, and 
consequently also evaluate people differently based on the type of accent he or she has.  
Further, language (i.e., pronunciation) is a much stronger indicator of ethnicity than 
physical appearance. This indicates that different categories might be better represented through 
particular channels than through others. For ethnicity, the privileged channel is without doubt the 
language, whereas for gender both language and physical appearance are equally powerful 
indicators of category belongingness. And if we really want to understand how people are 
perceived by others, and why some groups are discriminated against more strongly than others, 
we also should include language in our studies. Language is an unavoidable part of human 
interaction and communication. 
To conclude, in addition to the remark made by Gilbert and Hixon (1991, p. 516): “If we 
want to know how persons think about persons, we may have to introduce our participants to 
some“, it could be added: without forgetting language which would be present in almost any real 
encounter between two persons. 
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Appendix 
Appendix 1: Stimulus material used in a job interview: 3 questions and answers as 
heard by participants  
 
Wie gehen Sie mit Drucksituationen um? 
Ich bin durchaus in der Lage, unter Druck zu arbeiten. Jeder Mensch gerät im Leben und speziell 
im Arbeitsleben in Drucksituationen, sei es zeitlich bedingt oder durch Druck von oben. Daher 
ist es meiner Meinung nach wichtig, während der Schulzeit und des Studiums nicht jeden Druck 
von den Schülern und Studenten fernzuhalten, denn ansonsten wird ihnen der spätere Einstieg in 
das Berufsleben nur unnötig erschwert. In der Endphase des Studiums fühlt sich zum Beispiel 
fast jeder unter Druck. Außerdem kann Druck unterschiedlich wahrgenommen werden. Zeitlich 
begrenzt kann z.B. Zeitdruck zu einer höheren Arbeitsleistung führen. Man muss aber bedenken, 
dass durch zu viel Druck von oben Arbeitsleistung und Arbeitszufriedenheit sinken. Besser ist 
es, die Mitarbeiter und Mitarbeiterinnen durch Partizipation zu beteiligen. Ich beziehe andere bei 
Entscheidungen mit ein. 
 
Haben Sie während Ihres Studiums jemals eine Prüfung verschoben, weil Sie gemerkt haben, 
dass die Vorbereitungszeit zu knapp wurde? 
Nein, ich habe an keiner Prüfung später als geplant teilgenommen und auch bei allen gut 
abgeschnitten. Das ist alles eine Frage der Organisation. Ich denke, man sollte sich nicht nur 
beim Lernen, sondern grundsätzlich bei allen Aufgaben zuerst einen Überblick darüber 
verschaffen, was zu bewältigen ist. Dann kann man den Lernstoff oder die Aufgaben 
strukturieren, sich zeitlich einteilen und Prioritäten setzen. Durch planvolles Handeln erreicht 
man gleichzeitig auch ein effektiveres Vorgehen. Gerade bei der Projektleitung ist es wichtig, 
den Überblick zu behalten und das Voranschreiten des Projekts sowohl fachlich als auch zeitlich 
beurteilen zu können. Zeit war noch nie ein Problem für mich. Während des Studiums blieb 
immer noch genügend Zeit, um Schwächeren beim Lernen zu helfen. Mir ist es wichtig, anderen 
jederzeit unterstützend und beratend zur Seite zu stehen. Egoistische Menschen, die denken, 
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niemanden zu brauchen, übersehen meiner Meinung nach, was im Leben wirklich wichtig ist, 
wie z.B. Hilfsbereitschaft und Zusammenhalt in der Gemeinschaft. Alle sind erfolgreicher, wenn 
sie kooperieren. 
Warum sollten wir gerade Sie einstellen? 
Ich bin motiviert, mein bestes für Ihr Unternehmen zu geben. In schweren Situationen behalte 
ich einen kühlen Kopf und gehe gezielt und strategisch vor. Dafür, dass ich fachlich für die Stelle 
qualifiziert bin, sprechen meine bisherigen Praxiserfahrungen in Praktika. Bei meinem letzten 
Praktikum hatte ich z.B. die Möglichkeit, selbständig ein Konzept zur Optimierung von 
Auftragsdurchlaufzeiten zu entwickeln. Insgesamt habe ich meine Praktika in ganz 
unterschiedlichen Unternehmensbereichen und darüber hinaus in verschiedenen Branchen 
absolviert, so dass ich vielfältige Erfahrungen darüber sammeln konnte, wie verschiedene 
Möglichkeiten der Organisationsentwicklung in der Praxis umgesetzt werden. Daher bin ich 
flexibel einsetzbar und auch Belastungen wie Konkurrenz oder Zeitdruck machen mir nichts aus. 
Besonders wichtig ist mir die Zusammenarbeit im Team. Es bereitet mir Freude, der Gruppe zu 
helfen, ihre Ziele zu erreichen. Ein guter Draht zu den Mitarbeitern und Mitarbeiterinnen ist vor 
allem dann von Nutzen, wenn man in schwierigen Situationen zu guten Lösungen kommen will. 
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Appendix 2: SDAS original and translated 12 item bipolar scale. 
                        1                                                                               7 
1 Hohes sozial Status High social status Niedrig soziale Status Low social status 
2 Reich  Rich Arm Poor  
3 Kopfarbeiter White collar Körperliche arbeit  Blue collar  
4 Gebildet Literate Ungebildet Illiterate  
5 Schön Beautiful hässlich Ugly 
6 Liebenswürdig Pleasant Unangenehm  Unpleasant 
7 Hübsch  Nice  Hässlich  Awful 
8 Herzig Sweet Sauer Sour 
9 Stark Strong schwach Weak 
10 Lebhaft  Active Untätig  Passive 
11 Aggressiv Aggressive Unaggressiv Unaggressive 
12 Laut Loud Sanft Soft  
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Appendix 3a: Pre-Test of Faces for Experiments 1-5 Chapter 3; Means (Standard Deviations) and t-Test for 
Respective Tested Characteristic 
  Prototypicality German 
Prototypicality 
Italian t-test prototypicality Attractiveness 
 
German1 5.81 (.40) 1.50 (.63) t(15) = -28.65 , p<.05 3.44 (1.13) 
German2 5.73 (.63) 1.95 (.58) t(21) = -21.78 , p<.05 3.73 (1.49) 
German3 5.86 (.71) 1.77 (.61) t(21) = -31.45 , p<.05 2.93 (1.21) 
German4 5.89 (.63) 1.86 (.89) t(27) = -24.24 , p<.05 3.00 (1.12) 
Ita1ian1 1.67 (.82) 5.96 (.69) t(23) = 23.16 , p<.05 3.08 (1.26) 
Ita1ian 2 2.75 (1.83) 6.00 (.00) t(7) = 5.02 , p<.05 3.30 (.82) 
Ita1ian 3 1.91 (1.15) 6.00 (1.07) t(21) = 9.72 , p<.05 3.23 (1.07) 
Ita1ian 4 1.70 (.80) 5.95 (.76) t(19) = 16.33 , p<.05 2.82 (.41) 
Neutral1 4.00 (1.88) 3.41 (1.62) t(21) = -.89 , n.s. 2.83 (1.80) 
Neutral2 4.09 (1.62) 3.48 (1.86) t(22) = -1.02 , n.s. 2.70 (1.42) 
Neutral3 4.14 (1.91) 3.82 (2.34) t(21) = -.37 , n.s. 3.67 (1.80) 
Neutral4 3.82 (2.34) 4.14 (1.91) t(21) = .37 , n.s. 3.67 (1.80) 
Neutral5 4.19 (1.75) 3.10 (1.84) t(20) = -1.51 , n.s. 2.44 (1.13) 
Neutral6 4.61 (1.79) 2.89 (2.32) t(17) = -1.85 , n.s. 3.43 (1.40) 
Neutral7 4.88 (1.63) 3.56 (1.67) t(15) = -1.77 , n.s. 2.88 (1.46) 
Neutral8 4.17 (1.82) 3.39 (2.09) t(17) = -.98 , n.s. 3.00 (.71) 
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Appendix 3b: Pre-Test of Voices for Experiments 1-5 Chapter 3; Means (Standard Deviations) and t-Test for 
Respective Tested Characteristic 
 
  Prototypicality German 
Prototypicality 
Italian t-test prototypicality Attractiveness 
 
German1 5.45 (2.12) 1.67 (.85) t(41) = -9.37 , p<.05 4.19 (1.35) 
German2 5.69 (1.94) 1.12 (.33) t(41) = -15.47 , p<.05 4.21 (1.20) 
German3 5.12 (2.29) 1.60 (.80) t(41) = -8.30 , p<.05 4.07 (1.30) 
German4 5.19 (2.17) 1.33 (.65) t(41) = -10.31 , p<.05 4.36 (1.28) 
German5 4.00 (2.47) 2.74 (1.90) t(41) = -2.10 , p<.05 4.21 (1.62) 
German6 3.98 (2.51) 2.60 (2.01) t(41) = -2.13 , p<.05 4.33 (1.57) 
Italian1 2.93 (2.31) 4.83 (2.14) t(41) = 2.95 , p<.05 4.36 (1.39) 
Italian2 1.31 (.52) 6.67 (.53) t(41) = 43.90 , p<.05 3.90 (1.41) 
Italian3 1.29 (.46) 6.57 (.50) t(41) = 48.36 , p<.05 4.43 (1.25) 
Italian4 1.74 (.99) 6.57 (.59) t(41) = 26.84 , p<.05 4.57 (1.48) 
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Appendix 4a: Source/Assignment frequencies for Face Condition in Experiment 3 
Chapter 3 
 
Source Assignment to: 
 
The correct 
speaker 
An incorrect speaker from set of 
 Italian face German 
face 
The set of new 
items 
Italian face 1 (N =229) 2 (N =214) 3 (N =111) 4 (N =166) 
German face 5 (N =228) 6 (N =108) 7 (N =217) 8 (N =167) 
New n.a. 9 (N =32) 10 (N =34) 11 (N =1374) 
 
Note. n.a. = not applicable. The response categories are numbered from 1 to 9 with respective 
frequencies 
 
Appendix 4b: Source/Assignment frequencies for Voice Condition in Experiment 3 
Chapter 3 
 
Source Assignment to: 
 
The correct 
speaker 
An incorrect speaker from set of 
 Italian face German 
face 
The set of new 
items 
Italian face 1 (N=186) 2 (N =247) 3 (N =99) 4 (N =188) 
German face 5 (N =196) 6 (N =109) 7 (N =206) 8 (N =209) 
New n.a. 9 (N =44) 10 (N =33) 11 (N =1363) 
Note. n.a. = not applicable. The response categories are numbered from 1 to 9 with respective 
frequencies 
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Appendix 5: Source/Assignment frequencies for Experiment 5 Chapter 3 
 
Source Assignment to: 
 
The correct 
speaker 
An incorrect speaker from set of 
 Ita. face  
Ita. voice 
Ger. face 
Ita. voice 
Ita. face 
Ger. voice 
Ger. face 
Ger. voice 
The set of 
new items 
Ita. face  
Ita. voice 
1 (N=106) 2 (N =50) 3 (N =74) 4 (N =30) 5 (N =19) 6 (N =118) 
Ger. face 
Ita. voice 
7 (N =95) 8 (N =98) 9 (N =54) 10 (N =17) 11 (N =26) 12 (N =106) 
Ita. face 
Ger. voice 
13 (N=146) 14 (N =41) 15 (N=32) 16 (N =39) 17 (N =59) 18 (N =80) 
Ger. face 
Ger. voice 
19 (N=172) 20 (N =21) 21 (N =34) 22 (N =52) 23 (N =33) 24 (N =84) 
New n.a. 25 (N =20) 26 (N =21) 27 (N =11) 28 (N =13) 29 (N =1518) 
 
Note. n.a., not applicable. The response categories are numbered from 1 to 29 with respective 
frequencies 
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Appendix 6a: Pre-Test of Faces for Experiments 1a-1c Chapter 4; Means (Standard Deviations) and t-Test for 
Respective Tested Characteristic 
  
Prototypicality of 
German facet 
Prototypicality of 
Italian face 
Paired sample t-test 
for prototypicality 
Femininity/ 
Masculinity Attractiveness 
 
Italian female 1 2.86 (1.073) 5.06 (1.308) t(35)= -7.579, p<.05 5.14 (1.376) 3.58 (1.461) 
Italian female 2 3.11 (1.214) 4.72 (1.323) t(35)= -4.967, p<.05 5.25 (1.317) 4.03 (1.253) 
Italian female 3 1.92 (.967) 5.42 (1.204) t(35)= -13.169, p<.05 5.25 (1.251) 6.67 (1.373) 
Italian female 4 2.92 (1.204) 5.03 (1.320) t(35)= -6.688, p<.05 5.58 (1.180) 4.83 (1.231) 
German female 1 5.58 (.937) 1.97 (1.134) t(35)= 11.976, p<.05 5.92 (1.131) 4.83 (1.159) 
German female2 4.81 (1.167) 2.39 (1.225) t(35)= 8.546, p<.05 5.03 (1.383) 4.72 (1.614) 
German female 3 5.25 (1.180) 2.14 (1.018) t(35)= 12.229, p<.05 5.81 (1.117) 4.86 (1.376) 
German female 4 5.36 (1.125) 2.11 (1.036) t(35)= 12.110, p<.05 5.81 (1.142) 4.39 (1.225) 
Italian male 1 2.50 (1.134) 5.14 (1.199) t(35)= -9.646, p<.05 4.81 (1.431) 2.58 (1.025) 
Italian male 2 1.64 (.762) 5.19 (1.305) t(35)= -16.733, p<.05 5.08 (1.422) 2.33 (1.265) 
Italian male 3 1.92 (.841) 5.25 (1.228) t(35)= -13.572, p<.05 4.69 (1.390) 2.86 (1.175) 
Italian male 4 1.53 (.774) 5.47 (1.341) t(35)= -14.606, p<.05 5.50 (1.108) 2.61 (1.315) 
German male 1 5.19 (1.327) 2.06 (1.040) t(35)= 11.597, p<.05 5.69 (1.064) 3.86 (1.348) 
German male 2 5.47 (1.320) 1.67 (.862) t(35)= 14.771, p<.05 5.25 (1.079) 3.72 (1.466) 
German male 3 5.33 (1.287) 1.67 (.828) t(35)= 13.719, p<.05 5.72 (1.344) 3.56 (1.443) 
German male 4 5.28 (1.301) 2.08 (1.204) t(35)= 10.281, p<.05 5.42 (1.442) 3.08 (1.422) 
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Appendix 6b: Pre-Test of Voices for Experiments 1a-1c Chapter 4; Means (Standard Deviations) and t-Test for 
Respective Tested Characteristic 
 
 
 
Prototypicality of 
German accent 
Prototypicality of 
Italian accent 
Paired sample t-test 
for prototypicality 
Femininity/ 
Masculinity Likeability 
 
Italian female 1 1.75 (.874) 5.11 (1.617) t(35)= -11.159, p<.05 5.75 (1.079) 4.72 (1.111) 
Italian female 2 1.86 (.931) 4.83 (1.483) t(35)= -10.826, p<.05 5.61 (1.153) 4.86 (1.199) 
Italian female 3 1.69 (.822) 5.22 (1.416) t(35)= -13.276, p<.05 5.31 (1.489) 5.22 (1.098) 
Italian female 4 1.67 (.756) 5.17 (1.464) t(35)= -13.320, p<.05 5.33 (1.265) 4.19 (1.348) 
German female 1 5.31 (1.305) 2.39 (1.498) t(35)= 7.496, p<.05 5.33 (1.531) 4.47 (1.298) 
German female2 6.17 (1.183) 1.39 (.728) t(35)= 19.956, p<.05 5.92 (1.079) 5.06 (1.393) 
German female 3 5.64 (1.291) 1.69 (.856) t(35)= 15.287, p<.05 5.69 (1.283) 5.25 (1.317) 
German female 4 6.08 (1.251) 1.36 (.683) t(35)= 17.948, p<.05 5.69 (1.167) 4.67 (1.352) 
Italian male 1 1.44 (.735)  5.61(1.573) t(35)= -13.792, p<.05 5.50 (1.276) 4.28 (1.365) 
Italian male 2 1.39 (.728) 5.75 (1.317) t(35)= -16.860, p<.05 5.39 (1.153) 3.92 (1.442) 
Italian male 3 1.33 (.535) 6.06 (1.351) t(35)= -19.075, p<.05 5.19 (1.508) 4.28 (1.427) 
Italian male 4 1.50 (.878) 5.42 (1.574) t(35)= -12.979, p<.05 5.19 (1.327) 4.06 (1.433) 
German male 1 6.17 (1.183) 1.39 (.803) t(35)= 18.056, p<.05 6.19 (.889) 6.08 (.841) 
German male 2 6.22 (1.174) 1.31 (.668) t(35)= 19.921, p<.05 5.97 (.910) 5.08 (1.251) 
German male 3 5.25 (1.317) 1.72 (.849) t(35)= 12.587, p<.05 5.53 (1.082) 4.50 (1.231) 
German male 4 5.83 (1.298) 1.56 (.809) t(35)= 16.449, p<.05 5.86 (1.073) 3.92 (1.339) 
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Appendix 7a: Source/Assignment frequencies for Experiment 1a Chapter 4 
Source Assignment to: 
 The correct 
speaker 
An incorrect speaker from set of 
 Female  
Italian 
Male 
Italian 
Female 
German  
Male 
German 
The set of 
new items 
Female  
Italian 1 (N = 74) 2 (N = 11) 3 (N = 11) 4 (N = 40) 5 (N = 5) 6 (N = 61) 
Male 
Italian 7 (N =85) 8 (N =15) 9 (N=31) 10 (N =8) 11 (N =43) 12 (N =42) 
Female 
German 13 (N =78) 14 (N =49) 15 (N =13) 16 (N =30) 17 (N =18) 18 (N =36) 
Male 
German 19 (N =89) 20 (N =13) 21 (N =43) 22 (N =13) 23 (N =25) 24 (N =41) 
New n.a. 25 (N =6) 26 (N =4) 27 (N =1) 28 (N =3) 29 (N =882) 
 
Note. n.a., not applicable. The response categories are numbered from 1 to 29 with respective 
frequencies 
 
Appendix 7b: Source/Assignment frequencies for Experiment 1b Chapter 4 
 
Source Assignment to: 
 The correct 
speaker 
An incorrect speaker from set of 
 Female  
Italian 
Male 
Italian 
Female 
German  
Male 
German 
The set of 
new items 
Female  
Italian 1 (N =54) 2 (N =33) 3 (N =37) 4 (N =51) 5 (N =28) 6 (N =100) 
Male 
Italian 7 (N =38) 8 (N =50) 9 (N =34) 10 (N =52) 11 (N =52) 12 (N =78) 
Female 
German 13 (N =43) 14 (N =45) 15 (N =40) 16 (N =27) 17 (N =57) 18 (N =92) 
Male 
German 19 (N =40) 20 (N =49) 21 (N =57) 22 (N =65) 23 (N =40) 24 (N =53) 
New n.a. 25 (N=14) 26 (N =15) 27 (N =16) 28 (N =20) 29 (N =1151) 
 
Note. n.a., not applicable. The response categories are numbered from 1 to 29 with respective 
frequencies 
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Appendix 7c: Source/Assignment frequencies for Experiment 1c Chapter 4 
 
Source Assignment to: 
 
The correct 
speaker 
An incorrect speaker from set of 
 Female  
Italian 
Male 
Italian 
Female 
German  
Male 
German 
The set of 
new items 
Female  
Italian 
1 (N =182) 2 (N =115) 3 (N =74) 4 (N =51) 5 (N =39) 6 (N =137) 
Male 
Italian 
7 (N =238) 8 (N =24) 9 (N =103) 10 (N =30) 11 (N =54) 12 (N =119) 
Female 
German 
13 (N=151) 14 (N=100) 15 (N =15) 16 (N =62) 17 (N=104) 18 (N =136) 
Male 
German 
19 (N=154) 20 (N =34) 21 (N =67) 22 (N=120) 23 (N=100) 24 (N =93) 
New n.a. 25 (N =25) 26 (N =18) 27 (N =16) 28 (N =18) 29 (N =2192) 
 
Note. n.a., not applicable. The response categories are numbered from 1 to 29 with respective 
frequencies 
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Summary 
In the social world, one doesn't only see people, one also hears them speaking. Features 
of the language used (e.g., the accent) convey important information about the speaker. In the 
context of this dissertation, three projects were designed to test the impact of accents on the 
perception, categorisation and evaluation of individuals. 
The first project was designed to test the impact of accents on job interview outcome. It is 
known from other studies that voice and manner of speaking do have an impact on the evaluation 
of personality traits (Zuckerman, Miyake, & Hodgins, 1991). The aim of this project was to find 
out how targets are evaluated in the context of job interviews, based on whether they spoke 
either with a foreign or a German dialect accent. For this purpose, we generated two research 
questions. 
In the first research question we examined the evaluation of candidates depending on the 
accent they had during the interview (i.e., standard German, German with French or German 
with Saxonian accent). The results revealed no general discrimination, but strong devaluation of 
the applicants with Saxonian accent, while there was hardly any difference in the evaluation of 
the French accent and standard German. 
In the second research question we confirmed that even in comparison with other German 
accents (Berlin and Bavarian) the Saxonian accent was most discriminated against. These results 
suggest that the manner of speaking, in this case the accent of the speaker, is very important 
during impression formation. Persons are being discriminated against because of their accent, 
even if all other information is kept constant. 
The second project addressed the issue of whether individuals are categorized not only by 
their appearance, but also by their accent. To test this hypothesis, three studies were conducted. 
In all studies, the ''Who Said What'' paradigm of Taylor et al. (1978) was used. This paradigm 
indirectly assesses the social categorization of given target persons by quantifying the amount of 
within versus between group errors. 
Study 1 was designed to show that people are categorized also by their appearance, even 
if there are no highly salient visual cues, like for example race or gender. Our targets were men 
who looked either typically Italian or German. The results showed more errors within the same 
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group than between groups. This is a strong indicator that the target persons were categorized as 
German or Italian based on their appearance. 
Study 2 tested the role of language pronunciation on social categorization. Participants 
were presented with male targets speaking either accent free German, or German with an Italian 
accent. In this case results showed clear activation of a social category based on the auditory 
cues (i.e., accent). 
Study 3 combined the first two studies, resulting in crossed categories, e.g. Italian 
(German) looking men speaking German without (with) Italian accent. In this way it was 
possible to directly compare the two cues (visual and auditory) and to see which feature is more 
important in the process of social categorization. Results showed a much stronger influence of 
accent (auditory cues) than of looks (visual cues) on social categorization. In sum, the results 
showed that not only the look but also the accent of a person plays an important role in how a 
person is categorized. 
The third project was based on the examination of crossed categorization, using the same 
method as in previous project (i.e., the ''Who Said What'' paradigm). More precisely, we 
investigated the influence of the categories gender and ethnicity together with the modality of 
presentation that was varied by presenting gender and ethnicity either only through auditory, 
only through visual, or through auditory and visual cues together. In contrast to former findings, 
where gender was always more important and more salient than other categories (Kurzban, 
Tooby, & Cosmides, 2001; Taylor et al., 1978), the results revealed that the modality of 
presentation had an important influence on categorization. If gender and ethnicity were only 
presented visually (as in most other studies), gender was indeed a stronger predictor for 
categorization than ethnicity. But when presented only with auditory cues, or with both auditory 
and visual, gender was no longer more salient than ethnicity. These results suggest that gender, 
though being a very salient and important category, is not always the determining factor for 
social categorization. This would seem to indicate that biased results of gender supremacy are in 
part due to the modality of presentation. 
Overall, all three projects illustrated that in psychological phenomenona, such as social 
perception and categorization, accents assume a central role. 
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Zusammenfassung 
 In der sozialen Welt sieht man Menschen nicht nur, sondern man hört sie auch sprechen. 
Dabei übermitteln uns Merkmale der Sprache wie beispielsweise der Akzent wichtige 
Informationen über unser Gegenüber. In Rahmen diese Dissertation wurden drei Serien von 
Studien entwickelt mit dem Ziel, den Einfluss von Akzenten auf die Personenwahrnehmung, -
kategorisierung und -bewertung zu untersuchen. 
 Dir erste Serie von Studien wurde entwickelt um zu untersuchen, welche Rolle Akzente 
bei Bewerbungsgesprächen spielen. Es ist von anderen Studien bekannt, dass Stimme und 
Sprechweise einen Einfluss auf die Bewertung von Persönlichkeitsmerkmalen haben 
(Zuckerman et al., 1991). Unser Ziel war, herauszufinden wie Personen, die mit ausländischem 
oder deutschem Dialekt-Akzent im Kontext eines Bewerbungsgesprächs auftreten, bewertet 
werden. Zusätzlich wurde der Einfluss des Geschlechts untersucht. In diesem Rahmen wurden 
zwei Fragestellungen entwickelt. 
Die erste Fragestellung war, wie Bewerberinnen und Bewerber beurteilt werden abhängig 
davon, mit welchem Akzent sie während des Bewerbungsgesprächs gesprochen haben 
(hochdeutsch, deutsch mit französischem Akzent oder deutsch mit sächsischem Akzent). Die 
Resultate zeigten keine Geschlechterdiskriminierung, aber starke Abwertung für die 
Bewerber/innen mit sächsischem Akzent, während bei französischem Akzent fast kein 
Unterschied zum hochdeutsch zu finden war.  
In einer zweiten Fragestellung zeigte sich, dass der sächsisches Akzent auch im 
Vergleich zu anderen deutschen Dialekt-Akzenten (Berlinerisch und Bayrisch) am schlechtesten 
beurteilt wurde. Diese Ergebnisse deuten darauf hin, dass die Art des Sprechens, im diesem Fall 
Akzent, sehr wichtig bei der Eindrucksbildung ist. Personen werden anhand ihres Akzents 
diskriminiert, auch wenn alle anderen Informationen konstant gehalten werden. 
 Die zweite Serie beschäftigt sich mit der Fragestellung, ob Personen nicht nur anhand 
ihres Aussehens, sondern auch in Abhängigkeit von ihrem Akzent kategorisiert werden. Zur 
Prüfung dieser Annahme wurden drei Studien durchgeführt. In allen drei Studien verwendeten 
wir das „Who Said What“-Paradigma von Taylor et al. (1978). Dabei wird das Ausmaß der 
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Kategorisierung durch den Vergleich von Verwechslungsfehlern innerhalb versus zwischen 
Gruppen quantifiziert. 
 Studie 1 sollte zunächst zeigen, dass Personen anhand ihres Aussehens kategorisiert 
werden, auch wenn keine hoch salienten visuellen Hinweisreize bezüglich ethnischer Herkunft 
oder Geschlecht vorhanden sind. Unsere Zielpersonen waren typisch italienisch und typisch 
deutsch aussehende Männer. Die Ergebnisse zeigten mehr Verwechslungsfehler innerhalb 
derselben Gruppe als zwischen den Gruppen. Dies ist ein deutlicher Hinweis darauf, dass die 
Zielpersonen als deutsch oder italienisch kategorisiert wurden. 
 In Studie 2 wurde der Einfluss auditiver Hinweisreize (Akzent) auf die soziale 
Kategorisierung geprüft. Unsere zwei Gruppen von Zielpersonen hatten unterschiedliche 
Akzente (akzentfreies Deutsch versus Deutsch mit italienischem Akzent). Die Analyse der 
Fehler zeigte eine deutliche Kategorieaktivierung anhand des Akzentes der Zielpersonen. Damit 
konnte experimentell gezeigt werden, dass auch auditive Hinweisreize zu sozialer 
Kategorisierung führen. 
 In Studie 3 wurden die beiden Studien kombiniert, so dass gekreuzte Kategorien 
entstanden, z. B. ein italienisch (deutsch) aussehender Mann mit (ohne) italienischen Akzent. 
Diese Vorgehensweise ermöglichte den Vergleich des Einflusses beider Arten von 
Hinweisreizen (visuelle und auditive) auf die Kategorisierung. Interessanterweise zeigen die 
Ergebnisse einen stärkeren Einfluss der Akzente als des Aussehens. Insgesamt weisen die 
Ergebnisse darauf hin, dass nicht nur das Aussehen, sondern auch die Art des Sprechens bei der 
sozialen Kategorisierung entscheidend ist. 
 Die dritte Serie basierte auf der Untersuchung von gekreuzten Kategorien unter Nutzung 
der Methode, die schon in der zweite Serie verwendet wurde („Who Said What“-Paradigma). 
Aufbauend auf den Erkenntnissen aus der ersten Serie wurde der Einfluss von Geschlecht und 
Ethnizität bei gekreuzter Kategorisierung getestet. Zusätzlich wurde hier die Form der 
Präsentation variiert, indem Geschlecht und Ethnizität entweder nur durch akustische oder nur 
durch visuelle oder durch akustische und visuelle Hinweisreize präsentiert wurden. Im Gegensatz 
zu früheren Ergebnissen, die meistens gezeigt haben, dass Geschlecht wichtiger und salienter ist 
als andere Kategorien (Kurzban et al., 2001; Taylor et al., 1978), war deutlich, dass die Art der 
Präsentation eine entscheidende Rolle spielte. Wurden Geschlecht und Ethnizität (wie in den 
meisten Studien) nur auf visueller Ebene repräsentiert, war Geschlecht tatsächlich ein stärkerer 
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Prädiktor für Kategorisierung als Ethnizität. Bei nur akustischer oder gemischter (visueller und 
akustischer) Repräsentation war die größere Salienz von Geschlecht nicht zu beobachten. Diese 
Ergebnisse deuten darauf hin, dass Geschlecht, obwohl es eine sehr saliente und wichtige 
Kategorie ist, nicht immer die entscheidende Rolle spielt. Der bisherige Erkenntnisstand zum 
Primat der Kategorie Geschlecht ist somit teilweise auf die Art der Präsentation (nur auf visueller 
Ebene) zurückzuführen. 
 Insgesamt zeigten diese drei Serien von Studien, dass in der Forschung zu 
sozialpsychologischen Phänomenen wie Personenwahrnehmung und Kategorisierung das 
Sprechen von Dialekten und Akzenten als zentrale Einflussvariable berücksichtigt werden sollte. 
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